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HOW TOUSE THE SOIL SURVEY REPORT 


HIS REPORT is about the soils of Lucas County, Iowa. It de 
scribes each kind of soil and tells how you can use it, how to take 


care of it, and what pede you can expect. The soil map at the back of 
the report shows the location and extent of each soil. 


Soils of a farm 


To learn about the soils of any farm, first locate the farm on the soil 
map. This map shows township and section lines, towns and villages, 
roads, streams, and other landmarks. Remember that 2 inches on the 
map is equal to 1 mile on the ground. 

Use the index to map sheets to locate areas on the soil sie The 
index is a small map of the county on which numbered rectangles have 
been drawn to show where each sheet of the soil map is locate When 
the correct sheet is located, you will see that boundaries of the soils are 
outlined and that there is a symbol for each kind of soil. All areas 
shown by the same symbol and color tint are the same kind of soil, 
wherever they appear on the soil map. Suppose, for example, an area 
located on the soil map has the symbol Gd. ‘The legend for the soil map 
shows that this symbol identifies Grundy silty clay loam, 2 to 7 percent 
slopes. This soil and all the others mapped in the county are described 
in the section, Descriptions of the Soils. 

Suggestions for managing each soil are contained in the section, Man- 
agement of Soils. Yields of crops that can be expected under two levels 
of management and corn productivity ratings are given in the section, 
Estimated Yields and Corn Productivity Ratings. 


Soils of the county as a whole 


A general idea of the soils in the county is given in the section, General 
Soil Kroes After reading this section, study the soil association map and 
notice how the different kinds of soils tend to occur in different parts of 
the county. These patterns are likely to be associated with well-recog- 
nized differences in types of farming, land use, and land use problems. 

A newcomer to the county, especially if he considers pat cnreer a farm, 
will want to learn something about the organization and population of the 
county, the climate, the types of farming practices, and transportation 
facilities. He will find this information in the section, Additional Facts 
about Lucas County. 

This survey was completed in 1956. Unless otherwise indicated, all 
statements in the report refer to conditions in the county at that time. 
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Location and Extent 


Lucas County is in south-central Iowa. It is bordered 
on the south by Wayne County, on the west by Clarke 
County, on the north by Warren and Marion Counties, 
and on the east by Monroe County (fig. 1). The county 
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Figure 1.—Location of Lucas County in Iowa. 


has a total area of 277,760 acres, or 434 square miles. 
Chariton is the county seat. 


General Relationships of Soils 


Twenty-seven soils were mapped in the county and are 
described in this report. Each of these soils is different 
from the others. The soils vary in their suitability for 
crops and other plants and in their responses to various 
kinds of treatment. 

In mapping a county or other large area, it is fairly easy 
to see differences in the soils as one goes from place to 
place. Many differences are obvious, such as those in 
degree, length, and shape of the slopes; in the color and 
texture of the soils; and in the width of flood plains. 
There are also differences in the types of farming. Other 
differences are less easily noticed but can be seen or meas- 
ured; these include the characteristics of the subsoil and 


material under it, the length of time that water stands on 
or remains in the soil, and the acidity or alkalinity of the 
soil layers. 

The section that follows consists of three parts, each 
aimed to help make clear some of the differences in the 
soils and some of the relationships between different kinds 
of soils. In the first part the description and map of 
general soil areas suggests in a broad way some of the 
soils that are likely to be found on a farm in each part of 
the county. In the next part a sketch of a typical land- 
scape is described. This sketch shows how certain soils 
occur on the ridges, others on slopes, and still others in 
the valleys. In the third part a profile of one of the 
soils, Edina silt loam, is illustrated and described. 


General Soil Areas 


By drawing lines around the different patterns of soils 
ou a small map, one can map the general soil areas, or as 
they are sometimes called, soil associations. Such a map 
of Lucas County is shown in figure 2. This map is useful 
in locating large areas suited to a particular type of 
agriculture or other land use and in comparing the 
pattern of soils in one part of the county with that in 
another part. 

Each soil association consists of two or more extensive 
soils and as a rule contains several other soils of lesser 
extent. Within each association, the soils occur on the 
landscape in a pattern that is characteristic and recurring, 
although of course it is not strictly uniform. Most farms 
contain several soils, but within a soil association the 
patterns of soils on different farms are likely to be some- 
what similar. A description of each of the soil associations 
in Lucas County follows. 

Dark-colored, nearly level to moderately sloping soils: 
Grundy-Haig-Shelby-Adair —This soil association is on 
nearly level divides and on the adjacent moderate slopes. 
Tt occurs throughout the county. 

The Haig soil is nearly level. It has a black or very 
dark gray surface soil and a dark gray, somewhat mottled 
subsoil. The Grundy soil is similar to the Haig soil, 
but it is somewhat better drained and lies on gentle 
slopes. The soils of the Shelby-Adair complexes that 
are in this association are dark colored and have moderate 
slopes. 

The soils of this association are the most productive of 
the upland soils. Nearly all the areas of Grundy and 
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Figure 2.—General soil areas of Lucas County, Iowa. 


Haig soils are used for crops in a system of grain and 
livestock farming, and most of the Shelby-Adair soils 
are used for permanent pasture. 

Dark-colored, steep to gently sloping soils: Shelby- 
Adair-Grundy.—This association is made up of the more 
strongly slopmg areas of dark-colored soils. It contains 
a higher proportion of soils of the Shelby-Adair complexes 
than the Grundy-Haig-Shelby-Adair soil association. 
The areas occur throughout the county. A livestock 


system of farming is most common on this association, 


and some of the association is used for permanent pasture. 


Light-colored, steep to gently sloping soils:  Lindley- 
Weller —This association occurs on the rougher terrain of 
Lucas County, mostly in the two northern tiers of town- 
ships. The Weller soil is gently sloping, and the subsoil 
is slowly to very slowly permeable. The Lindley soils are 
strongly sloping to steep and occur in areas below the 
Weller soil. They have developed from firm clay loam. 

Minor soils in this association are the Gosport and 
Beckwith. The Beckwith soil is light. colored and has a 
gray, very slowly permeable subsoil. It occurs on small 
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Figure 3.—Schematic diagram of some of the dominant soils in Lucas County. 


flats in the uplands. The Gosport soils are moderately 
steep to steep and overlie shale at shallow depths. 

This association is only moderately productive of crops. 
Much of it is under forest or is in permanent pasture. 
Livestock farming is predominant. 

Nearly level soils of the bottom lands: Nodaway-Wabash.— 
This association occurs as narrow strips along streams. 
Much of it represents the present flood plains of streams, 


but some parts are above the level reached by floods. The. 


Nodaway soil is moderately dark and is silty in texture; 
most of the areas lie next to the stream channel. The 
Wabash soil has a dark-colored surface soil and a subsoil 
of silty clay. Its subsoil is very slowly permeable. 

The soils of the Gravity-Olmitz complex and the 
Humeston-Coppock complex also occur in this association. 
The Gravity and Olmitz soils are dark colored. They 
occupy nearly level to very gently sloping positions and 
have developed from soil materials washed down from the 
steep, adjacent uplands. The soils of the Humeston- 
Coppock complex occur on nearly level areas and in de- 
pressions. They are moderately dark colored and have a 
gray layer beneath the surface soil. The subsoil is moder- 
ately slow to slow in permeability. 

Much of this association is very productive and is used 
rather intensively for row crops. Some areas are flooded 


to the extent that a crop is sometimes lost. Many farms 
in this association include some adjoining steep areas that 
are used for permanent pasture. 


A Landscape May Contain Several Soils 


The way in which the different soils occur in associations 
and the way different associations make up a landscape 
are shown in somewhat simplified fashion in figure 3. In 
this sketch the Haig soils are shown on the upland at the 
right. The Grundy and Shelby soils occupy one side of 
the valley, and the lighter colored Lindley and Weller soils 
of the Lindley-Weller soil association are on the opposite 
slope. The soils of the Nodaway-Wabash association are 
on bottoms similar to the alluvial plain shown in the 
sketch. 

In this county the Haig soil occurs alongside areas of 
the more strongly sloping Grundy soil and the soils of the 
Shelby-Adair complex. These soils are all part of the 
Grundy-Haig-Shelby-Adair soil association. The Adair 
soils, not shown in the sketch, are also a part of the Shelby- 
Adair-Grundy soil association. 

The sketches below the diagram show the nature of the 
surface soil, subsoil, and underlying material of each of 
these soil series. This succession of soil layers, from the 
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surface downward, is called the soil profile. The layers, 
also called horizons, within some of the profiles differ 
greatly from each other in texture, color, and other 
properties. 


A Soil Profile 


The profile of Edina silt loam, a soil in which the hori- 
zons contrast greatly in color and texture, is shown in 
figure 4. Compare this photograph with the profile 


Figure 4.—Profile of Edina silt loam. 


sketch of the Edina soil in the lower part of figure 3. This 
dark-colored soil occurs in depressions and on level areas 
on.the tablelike divides of the Grundy-Haig-Shelby-Adair 
association. 

To a depth of about 8 inches, the surface soil is dark- 
gray silt loam. The subsurface soil, between depths of 
8 and about 17 inches, is light-gray, acid silt loam. Soil 
scientists call the upper layer, which is.colored darker by 
organic matter, the A; horizon, and the gray, acid layer, the 
A> horizon. 

The subsoil in this profile, between depths of 17 and 33 
inches, is much darker than the A: layer above it. It is 
very firm silty clay through which water moves slowly. 
Soil scientists call this layer the Bz horizon. It has formed 
by the accumulation of clay, one of the soil-forming proc- 
esses that causes a distinctive texture, structure, or color 
to develop. 

Below a depth of about 33 inches, the soil is not so dark 
colored as that of the Bz horizon and contains less clay and 
more silt. This layer is called the B,; horizon. At a 
greater depth (not shown in the illustration) the B; horizon 
is transitional to leached loess that has a silt loam texture. 
This soil has developed from loess, or windblown material. 
This relatively unweathered parent material makes up the 
C horizon. 


A typical profile of Edina silt loam as well as typical 
profiles of sous of each of the other soil series are described 
in the section, Descriptions of the Soils. In many of the 
profiles, the horizons are not so distinct as those of Edina 
silt loam. Some soils, such as the Nodaway, do not con- 
tain a B horizon. 


Management of Soils 


This section contains (1) suggestions for the use and 
management of the soils; (2) a brief explanation of a 
nationwide system of land capability grouping; and (3) a 
discussion of estimated yields that can be expected on 
each soil under two levels of management and an explana- 
tion of the relative suitability of the soils for corn. : 


Suggestions for Use and Management 


The major characteristics of each soil that affect its use 
and management are shown in table 1. A more complete 
description of each soil series, including a description of 
the horizons in a representative profile and a short state- 
ment about each soil mapping unit are given in the section, 
Descriptions of the Soils. 3 

Table 2 gives the principal management problems for 
each soil, the capability class and subclass to which each 


_ belongs, and some suggested cropping systems that can be 


used both with special practices for the control of runoff 
and erosion and without these practices. 


Cropping systems 


The cropping systems described in table 2 are those 
suggested at the time the report was written. Control of 
runoff and erosion on sloping soils and the use of good 
farming methods on all the soils are needed to support the 
cropping system. 

In choosing a cropping system, you will need to consider, 
several factors—the kinds of soils and their susceptibility 
to erosion, the type of farm and the size of the farm 
business, and the amount of capital that is available. 
Past management is also a factor; a rundown field, for. 
example, may need special treatment for several years so 
that its productivity can be restored. - 

In many fields there are several different soils. If the 
soils differ greatly, you will need to choose a cropping 
system that will fit the soils making up the largest area, 
In some places field boundaries can be changed for the: 
better grouping of soils with similar management prob= 
lems. Some management practices, as liming, fertilizing, 
and drainage, can be fitted to individual soils within a 
field. # 

In Lucas County the crops grown in rotation are corn, 
soybeans, a small grain (usually oats), and meadow or 
pasture crops consisting of alfalfa and red clover grown in 
combination with bromegrass and timothy. Sweetclover 
is the main green-manure crop, and sorghum is sometimes: 
grown in the rotation in place of corn. Corn, soybeans, 
and sorghum are the cash crops that have the highest 
value. Grain sorghum, however, is not grown extensively. 
Oats serve primarily as a nurse crop when meadows and 
pastures are seeded. large acreage of meadow and 
pasture is needed to provide forage for livestock. 

A crop rotation benefits most soils by controlling weeds, 
insects, and diseases. A grass-legume crop included in the 
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rotation will help to maintain the supply of organic matter 
and provide good tilth; the legume will supply nitrogen 
to the soil. In addition, a grass-legume crop helps to 
maintain the granular structure of the plow layer and 
thereby makes -the soil more resistant to erosion. By 
erowing different crops in a rotation, the farmer often is 
better able to meet the feed requirements of livestock. 


Conservation of soil and water 


Terracing, contour stripcropping, and the use of 
grassed waterways are practices used to prevent erosion 
and to control runoff on cropland in Lucas County. To be 
effective, these practices need to be used in conjunction 
with suitable rotations and other good management. 
Information on practices needed to control gully erosion 
is available through the local office of the Soil Conservation 
Service or the Extension Service. 

Terracing is an effective way of reducing losses of soil. 
The terraces are, in effect, waterways installed almost 
crosswise to the slope. They reduce the amount of runoff 
that flows down the slope. The terraces in Lucas County 
should be built on a slight grade to allow water to flow 
along the terrace and out into a grassed waterway. They 
give the best results on slopes of between 2 and 12 per- 
cent. Oversized terraces, known as diversion terraces, 
can be used to shorten the length of slope and to divert the 
excessive amounts of water that might collect on the nearly 
level bottom lands. 

Contour stripcropping consists of growing alternate 
strips of sod crops across the slope. In the spring the 
strips that must be cultivated are protected by the sod 
strips that help to slow down runoff and permit the water 
to soak into the soil. The sod strips also use’a fair amount 
of moisture in early spring. Contour stripcropping can 
be done on all slopes on which farm machinery can be 
operated safely. It is not suited to irregular slopes. 

A grassed waterway, consisting of a channel covered 
with grass, is designed to carry excess amounts of water 
safely down the slopes. 

The contouring of tilled crops can be used in conjunction 
with terracing and contour stripcropping. If contouring 
is practiced alone, more sod crops will need to be grown 
in the rotation than if contouring is used with terraces and 
stripcropping. 

A rotation of 1 year of corn, 1 year of a small grain, and 
2 years of meadow is suitable for a field of Lindley loam, 
7 to 13 percent slopes, that is terraced and farmed on the 
contour. The same rotation can be used on slopes of as 
much as 6 percent with contouring alone. 


Lime and fertilizer requirements 


Most of the upland soils in the county are acid unless 
they have been limed recently, and many of them need 
fertilizer. The Soil Testing Laboratory of Iowa State 
College made tests of 2,430 samples taken in the county 
to determine their content of lime, phosphorus, and 
potassium. They also tested 325 samples for nitrogen. 
The results of the tests for lime were as follows: 


Lime requirements per acre Percent 


ONG 522 seat act oie eee ee 18 
Te NOe2 TONS ise oo cuenta Deere ec eal eg Pe 20 
20 0-3 GODS eet i ies aca a ee Slane! 20 
3.0,00'4 TONS. 2.522 ew eee eo ees — 30 
More than 4 tons__._._-__.__ eee 12 


The Beckwith and Weller soils are the most acid of any 
of the soils in the county, and they contain the least 
organic matter. These light-colored soils have formed 
under forest. Like other soils formed under forest, they. 
need more lime and fertilizer, as a rule, than the darker 
colored soils that have formed under prairie grasses. 
The need for lime and fertilizer, however, depends largely 
on the crop to be grown and on how the soil has been 
managed in the past. 

The results of soil tests made to determine the content 
of nitrogen, phosphorus, and potassium are shown in 
table 3. As indicated in the table, many soils in the 
county need a complete fertilizer. Before adding fertilizer 
or lime, however, soil tests should be made to determine 
the amount needed. The county extension director will 
furnish instructions for taking the soil samples. 


TaBLE 3.—Results of sor tests 


Percentage of samples testing— _ 
Element ~ 
High Medi- Low Very 
um low 
Nitrogen____-____.-____._. 7 | 31 46 16 
Phosphorus_._....--.----_- 2 14 55 29 
Potassium_...-....--.----- 23 66 ll 0 


Estimated Yields and Corn Productivity Ratings 


Estimated average acre yields of principal crops and 
productivity ratings for corn are shown in table 4 for the 
soils of Lucas County. The estimated yields are shown 
under two levels of management. 

The A, or average, level of management is based on the 
following assumptions: (1) The nearly level and gently 
sloping soils are used intensively for grain crops; (2) no 
definite rotations are used, but corn and oats are the main 
crops grown; fields are seeded to a meadow of red clover 
and timothy no oftener than once in 5 years; (8) pastures 
are unimproved and consist mainly of bluegrass; (4): 
adequate amounts of lime and some manure are used, 
but little commercial fertilizer is applied; and (5) no 
terracing or contour cultivation is practiced. 

The B, or superior, level of management is based on the 
following assumptions: (1) Suitable crop rotations are 
used along with practices to control erosion (see the sec-., 
tion, Management of Soils); and (2) lime and fertilizer 
are applied according to needs indicated by soil tests. 

In preparing the estimated yields for both levels of 
management, the technicians assumed that (1) the level 
of management had been applied long enough, approxi- 
mately 10 years, so that the yield figures would reflect the 
full effect of the practices applied; (2) the estimated figures 
represented the average yields expected over a. 10-year 
period; (3) cultural operations were timely; (4) weeds, 
diseases, and insects were controlled according to the best 
known methods; and (5) suggested varieties of crops were 
grown, and recommended rates of planting were followed. 

The estimated yield figures are considered to be fairly 
reliable estimates of the yields that can be expected at 
present. Improved farming practices, including better 
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Tase 4.—Estimated average acre yields of principal crops to be expected over a period of years, and corn productivity rating 
for the sous 


[Yields under A level of management are those obtained under average management; yields under B level of management are those 


obtained under superior management. Absence of a yield figure indicates the crop is not normally grown on the soil. Corn pro- 
ductivity ratings are based on a rating of 100 that is given to the most productive soil in the State] 
Estimated yields of crops 
Corn 
pro- 
Soil A level of management B level of management duc- 
tivity 
rating 
Corn | Soy- | Oats | Red | Alfal-| Corn | Soy- | Oats | Red | Alfal- 
beans clover| fa beans clover! fa 
Bu. Bu Bu. Tons Tons Bu, Bu. Bu Tons Tons 
Beckwith silt loam_._________._ 2 eee 28 12 16 0. 8 0 42 16 25 14 1.0 30 
Belinda silt loam____.___________-__- eee 34 16 20 1.2 1.4 50 18 28 1.4 1.8 50 
Edina silt loam...__..-.--2_-_-2 eee 36 18 23 1,2 1.6 52 20 30 1.5 2.0 55 
Gosport silt loam, 13 to 20 percent slopes__.____.._..-).-----J..----|.-.---|------|--_---|-----_|.---_-|------l_-----|------ 15 
Gosport silt loam, 20 to 30 percent slopes. .__..___..__|__----j|.---_-|--.-_-|_-----]--____|__-.--_|.2____|-_-2o [eee jee 10 
Gravity-Olmitz complex, 2 to 8 percent slopes !___._.__ 50 26 30 18] 2.0 65 28 35 | 2.2) 2.6 70 
Grundy silty clay loam, 2 to 7 percent slopes______.___ 42 22 28 L4 1.8 56 26 38] 16) 24 60 
Haig silty clay loam____._.._-__-__-.--______-_--..-- 48 24 28 15) 2.0 60 283 35 18) 25 70 
Humeston-Coppock complex !___.____-_.._______._-- 38 20 25 1.6 1.4 50 24 30 1.4 18 (?) 
Lindley loam, 7 to 13 percent slopes___.__..._.___._-- 20 |_..--- 16 . 6 8 34 j_._--- 24 1.0 1.6 25 
Lindley loam, 13 to 20 percent slopes_.________..-..__|.-_---|..----|------|------|..__--|_--.---|-----e}e ee }ee tee eee 20 
Lindley loam, 20 to 30 percent slopes___..._.-_-_.._._|--__~-|_--...|----__|-o- jee |e jee} fe |e 15 
Lindley soils, 7 to 13 percent slopes, severely eroded___- 18} books 14 5 .6 30 |_._-_- 22 9 14 20 
Lindley soils, 13 to 20 percent slopes, severely eroded_..|..----|__.---|-----.|-.-_.--|.-.--_|.-----}- Jefe Jee 15 
Lindley soils, 20 to 30 percent slopes, severely eroded.._|__._--|__.---|..---.|.--.--/------|---___|--_--~-|----__|---_--J-2- 10 
Nodaway silt loam !___._--..2 222 eee 55 26 30 18) 28 65 28 35} 2.0] 25 (?) 
Olmitz-Gravity-Wabash complex, 2 to 5 percent slopes }__ 50 26 40 18] 21 60 28 385 | 2.2) 26 (?) 
Pershing silt loam, 2 to 7 percent slopes_..._.....--._- 34 14 24 1.2 1.6 48 16 32 1.6 2.0 50 
Shelby-Adair complex, 5 to 13 percent slopes_.____. on BO! | sic te 20 ck 1.0 38 |_.2_-- 28) 14; 20 35 
Shelby-Adair complex, 5 to 13 percent slopes, severely 
CTOU C0 oe eo a i sn i oe ec ee ee ee 26 |. 16 .6 .8 $0. | soci 28; 12) 18 30 
Shelby-Adair complex, 13 to 20 percent slopes. _______- yy ene 14 . 6 .8 5 ii eee 26 Le L7 30 
_Shelby-Adair complex, 13 to 20 percent slopes, severely 
eroded 2 aoe 2 5. aie te eo Dace tee 18 |.---_- 12 .5 rare 30. | sa 24/ 10] L5 25 
Shelby-Adair complex, 20 to 30 percent slopes. .--..._.|...___|-__.__|_----_|-_-_---J-----_J------/.2---_/|e---2|pe fee ee 25 
Shelby-Adair complex, 20 to 30 percent slopes, severely 
CTOGCd 2 Sou te tat Ne ee aie ele SOS a tel ee abe ee lee toe ell ace als 20 
Wabash silty clay }.._...--...--_--- eee 35, 18 20 16! 18 45 20 25; 1.8/ 20] @ 
Weller silt loam, 2 to 8 percent slopes.--_________-...- 30 10 16 8) 10 42 14 25 12! 18 35 


- 1 Yield figures based on yields obtained from areas protected 
from overflow. 


methods of fertilization and the use of improved varieties 
of plants, may result in greater yields in the future. 
Compare the estimated yield figures with the yields 
you are obtaining on your farm. If the average yields 
for your soils over the past 5 to 10 years are lower than 
those estimated under the B level of management, examine 
your management practices to see if changes are needed. 
The productivity ratings for corn are based on a rating 
of 100. This rating is given to the soil from which the 
highest yields of corn in the State are obtained. Table 4 
shows that the most productive soils in the county—Haig 
silty clay loam and the Gravity-Olmitz complex, 2 to 8 
percent slopes—each have a rating of 70 and that none 
of the soils in Lucas County approach a rating of 100. 


Capability Grouping 


Capability grouping is a means of showing the relative 
suitability of soils for crops, grazing, forestry, and wildlife. 
Tt is a practical grouping based on the needs and limita- 
tions of the soils, the risks of damage to them, and also 
their response to management. 


2 The corn productivity rating varies markedly for this soil, 
depending on the amount of overflow and the degree of wetness. 


Eight general capability classes are recognized. In 
classes I, IT, and III are soils that are suitable for regular 
cultivation for annual or short-lived crops. Class I soils 
are those that have the widest range of use and the least 
risk of damage. They are level or nearly level, productive, 
well drained, and easy to work. They can be cultivated 
with almost no risk of erosion and will remain productive 
if managed with normal care. 

Class IT soils can be cultivated regularly but do not 
have quite so wide a range of suitability as class I soils, 
or they need more protection. Some class II soils are 
gently sloping and need moderate care to control erosion; 
others may be slightly droughty, shghtly wet, or some- 
what limited in depth. 

Class TIT soils can be cropped regularly but have a 
narrower range of use and need still more careful manage- 
ment than those of class IT. 

In class IV are soils that should be cultivated only 
occasionally or only under very careful management. 

Tn classes V, VI, and VII are soils that, as a rule, should 
not be cultivated for annual or short-lived crops but can 
be used for pasture, range, woodland, or wildlife. Class 
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V soils are nearly level but are either under water much of 
the year or are flooded so frequently that it is not feasible 
to cultivate them. 

Class VI soils are not suitable for crops because they are 
steep or droughty or otherwise limited, but they give 
fair yields of forage or forest products. Some soils in 
class VI can, without damage, be cultivated enough so 
that fruit trees or forest trees can be set out or pasture 
plants seeded. Class VII soils are suitable for forage or 
forest products but need more careful management than 
the soils of class VI. 

In class VIII (none in Lucas County) are soils that have 
practically no agricultural use. Some of them have value 
as watersheds, wildlife habitats, or scenery. 

CapaBitiry Susciasses.—The soils in any one capa- 
bility class are limited by their natural features to about 
the same degree, but they may be limited for different 
reasons. For showing the main kind of limiting factor, 
any one of classes II through VIJI may be divided into 
subclasses, each identified by a letter following the capa- 
bility class number. The letter “e” indicates that the 
risk of erosion is what chiefly limits the uses of the soil; 
the letter “w’’ is used if the soil is too wet for general use 
and needs water control; and the letter ‘“‘s”’ shows that the 
soil is shallow, droughty, or unusually low in fertility. 

The capability classes and subclasses in Lucas County 
(as shown in table 2) are as follows: 

Class I—Soils that are easy to farm and have few or no 
serious limitations for use. 

Class II.—Soils that have moderate limitations if culti- 
vated. 

IIe.—Gently sloping and very gently sloping soils 
subject to erosion. 

IIiw.—Soils moderately limited by wetness. Some 
have slowly permeable subsoils that are high in 
clay but will produce moderately good crops with- 
out tile drainage. Others are wet, principally 
because of landscape position, but tile will drain 
them satisfactorily. 

Class JTT.—Soils that have severe limitations if cultivated. 

IlJe.—Sloping and gently sloping soils subject to 
erosion. 

IIw.—Nearly. level, poorly drained soils that do not 
drain readily through tile because of slowly per- 
meable subsoils. 

Class IV.—Soils suited to occasional cultivation under 
careful management. 

IVe.—Gently sloping, sloping, and strongly sloping 
soils that have a very severe erosion problem. 

Class VI.—Soils suitable for growing pasture or trees but 

‘not suitable for cultivation. 

VIe.——Moderately steep and hilly soils on which 
erosion is the dominant problem. 

Class VII.—Soils severely limited for use as pasture or 
woodland. 

VIlIe.—Soils on steep slopes on which erosion is the 
dominant hazard. 


How Soils Are Mapped and Described 


The scientist who makes a soil survey examines soils 
in the field, classifies the soils in accordance with facts 
that he observes, and maps their boundaries on an aerial 
photograph or other map. 


Firtp Srupy.—The soil surveyor bores or digs many. 
holes to see what the soils are like. The holes are not 
spaced in a regular pattern but are located according to 
the lay of the land. In most soils each boring or hole 
reveals several distinct layers, called horizons, which 
collectively are known as the soil profile. Each layer is 
studied to see how it differs from others in the profile 
and to learn the things about this soil that affect its 
capacity to support plant growth. 

Color is woul telated to the amount of organic matter 
in soils of the same texture and clay mineralogy. The 
darker the surface soils, the more organic matter they 
contain. The color of the subsoil indicates the drainage 
of the soil. In most of the better drained soils, the sub- 
soil is brown, and in the poorly drained soils, the subsoil 
is generally gray. Streaks and spots of gray, yellow, and 
brown in the lower layers, however, generally indicate 
poor drainage and poor aeration. a 

Texture, or the content of sand, silt, and clay, is de- 
termined by the way the soil feels when rubbed between 
the fingers. It is later checked by laboratory analysis. 
Texture determines how well the soil retains moisture, 
plant nutrients, and fertilizer, and whether it is easy or 
difficult to cultivate. 

Structure, which is the way the individual soil particles 
are arranged in larger grains and the amount of pore 
space between grains, gives us clues to the ease or diffi- 
culty with which the soil is penetrated by plant roots and 
by moisture. 

Consistence, or the tendency of the soil to crumble or 
to stick together, indicates whether it is easy or difficult to 
keep the soil open and porous under cultivation. Terms 
commonly used to describe consistence in this report 
are: Britile, compact, firm, friable, loose, plastic, very 
compact, very firm, very friable, and very plastic. 

Other characteristics observed in the course of the field 
study and considered in classifying the soil include the 
following: The depth of the soil over bedrock or compact 
layers; the presence of gravel or stones in amounts that will 
interfere with cultivation; the steepness and pattern of 
slopes; the degree of erosion; the nature of the underlying. 
parent material from which the soil has developed; surface 
and internal drainage; and acidity or alkalinity of the soil 
as measured by chemical tests. 

CrassiFication.—On the basis of the characteristics 
observed by the survey team or determined by laboratory 
tests, soils are classified by series, types, and phases. : 

As an example of soil classification, consider the Gosport 
series. In Lucas County, this series is made up of one: 
soil type, subdivided into phases, as follows: 

Series Type 13 ta 20 aes 1 
= Oo reent siopes. 
Silt loam - --_ {30 to 30 Arent lene. 

Soil series —Two or more soil types that differ in surface 
texture but that are otherwise similar in kind, thickness, 
and arrangement of soil layers, are normally designated as 
a soil series. In a given area, however, it frequently 
happens that a soil series is represented by only one soil 
type. Each series is named for a place near which it was 
first mapped. 

Soil type.—Soils having the same texture in the surface 
layers and similar in kind, thickness, and arrangement of 
soil layers are classified as one soil type. 

Soil phase —Because of differences other than those of 
kind, thickness, and arrangement of layers, some soil types 
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are divided into two or more phases. Slope variations, 
frequency of rock outcrops, degree of erosion, and depth of 
soil over the substratum are examples of characteristics 
that suggest dividing a soil type into phases. 

The soil phase (or the soil type if it has not been sub- 
divided) is the unit shown on the soil map. It is the unit 
that has the narrowest range of characteristics. Use and 
Management practices therefore can be specified more 
easily than for soil series or yet broader groups that con- 
tain more variation. , 

Miscellaneous land types.—Fresh stream deposits that 
are of mixed texture are not classified into types and series 
but are identified by descriptive names, as Alluvial land. 

Soil complex.—If{ two or more soils are so intricately 
associated in small areas that it is not feasible to show them 
separately on the soil map, they are mapped together and 
called a soil complex. An example of this is the Humeston- 
Coppock complex. 


Descriptions of the Soils 


Tn this section the soils mapped in Lucas County are 
described and suggestions are given for their use and 
management. After the name of each soil is the letter 
symbol that identifies that particular soil on the map 


Taste 5.—Approximate acreage and proportionate extent 
of the soils 


Soil Area Extent 
Acres Percent 

Allivial land 205 236 o ete cee ce eae es 1, 546 
Beckwith silt loam..___-.---..-------------- 367 1 
Belinda silt loam.-._._._---.--------------- 230 1 
Edina silt loam__._..____.--.--------------- 1, 412 5 
Gosport silt loam, 13 to 20 percent slopes_.___- 122 qa 
Gosport silt loam, 20 to 30 percent slopes______ 73 Q) 
Gravity-Olmitz complex, 2 to 8 percent slopes._| 3, 519 i 
Grundy silty clay loam, 2 to 7 percent slopes.._| 52, 895 19 
Haig silty clay loam_-___.------------------ 24, 790 8. 
Humeston-Coppock complex___-__----.------- 1, 767 
Lindley loam, 7 to 13 percent slopes_-.._-_--- 2, 593 ; 
Lindley loam, 13 to 20 percent slopes_-._---.-- 9, 209 3. 
Lindley loam, 20 to 30 percent slopes___---_-- 14, 485 5. 
Lindley soils, 7 to 13 percent slopes, severely 

CTOCCU 624 tea ae See eet cats, 2, 137 
Lindley soils, 13 to 20 percent slopes, severely 

CTOOCd Was isc esse dest eeec ee owtseethsee 14, 761 5. 
Lindley soils, 20 to 30 percent slopes, severely 

CROCCO ses ce od Sate el Se 4, 858 1. 
Nodaway silt loam__.____----_-------------- 22, 096 8. 
Olmitz-Gravity-Wabash complex, 2 to 5 per- 

Gent slOpes coc ee eho bee eeoccsiacs 30, 326 il. 
Pershing silt loam, 2 to 7 percent slopes______- 5, 814 2. 
Shelby-Adair complex, 5 to 13 percent slopes..-| 11, 893 4. 
Shelby-Adair complex, 5 to 13 percent slopes, 

severely eroded.___._..------------------- 20, 545 7. 
Shelby-Adair complex, 13 to 20 percent slopes_.| 4, 882 1. 
Shelby-Adair complex, 13 to 20 percent slopes, 

severely eroded____.__-------------------- 28, 142 10. 
Shelby-Adair complex, 20 to 30 percent slopes_- 520 
Shelby-Adair complex, 20 to 30 percent slopes, 

severely eroded.-..._-.------------------- 940 
Wabash silty clay_.._.__.----.-------------- 5, 089 1. 
Weller silt loam, 2 to 8 percent slopes___-_--~- 12, 849 4, 

Total ogoccett season beeen ee aes 277, 760 100. 


1 Less than 0.1 percent. 
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placed in the back part of this report. The approximate 
acreage and proportionate extent of each mapping unit 
are shown in table 5. 


Alluvial Land 


Alluvial land (Aa)—This mapping unit occurs on 
bottom lands and has formed from materials washed from 
the uplands. It occupies about 0.6 percent of the county. 
Most of the areas are small and narrow, and many are 
cut by meandering streams. The streams sometimes 
overflow after heavy rains and spread alluvial material 
over the adjoining bottom lands. 

This mapping unit is made up of light to moderately 
dark colored soils that consist of varying mixtures of sand, 
silt, and clay. Many of the areas are similar to areas of 
Nodaway soil. The mapping unit is best used for 
permanent pasture or trees. 


Beckwith Series 


The soils of the Beckwith series are light colored and 
are poorly drained. They have a claypan in the lower 
part of the profile. The soils have formed under forest. 
They occur on nearly level uplands and on loess-covered 
benches. Their parent material was loess. 

These soils have a thin, gray A, horizon that is low in 
organic matter and nitrogen. They also have a distinct, 
gray A, horizon and a very fine textured, slowly permeable 
B horizon. Only one soil of this series, Beckwith silt 
loam, is mapped in Lucas County. 

Profile description of Beckwith silt loam: 


Aip 0 to 5 inches, dark-gray to gray (JOYR 4.5/1)! very 
friable, light silt loam; dark grayish brown to grayish 
brown (10OYR 4.5/2) when crushed; weak thin platy 
structure.” 

5 to 8 inches, dark-gray to gray (1OYR 4.5/1) very friable, 
light silt loam; dark grayish brown to grayish brown 
(10YR 4.5/2) when crushed; weak thin to medium platy 
structure. 

8 to 14 inches, light-gray (5Y 7/2) very friable silt loam 
to light silt loam; common grayish-brown (2.5Y 5/2) 
mottles; moderate thin platy structure. 

14 to 18 inches, light olive-gray (5Y 6/2) friable silt loam 
to light silt loam; common grayish-brown (2.5Y 5/2) 
mottles; moderate medium platy structure. 

B, 18 to 27 inches, yellowish-brown (10YR 5/6) very firm, 
medium silty clay; has many very dark gray (5Y 3/1) 
coatings on peds, especially in the upper part of the 
layer; strong fine subangular blocky structure; common 
iron-manganese concretions. 

B; 27 to 42 inches, yellowish-brown (10YR 5/6) very firm, 
heavy silty clay loam; has common to many dark-gray 
(5YR 4/1) mottles; massive; common iron-manganese 
concretions, 

C, 42 to 55inches, yellowish-brown (10YR 5/6) and brownish~ 
gray (2.5Y 6/2) firm, light silty clay loam; common 
dark-gray (5YR 4/1) mottles; massive. 

Variations.—The thickness of the A; horizons ranges from 4 to 8 
inches. The content of clay in the B horizons ranges from 
about 50 to 55 percent. In general, the areas in the northern 
part of the county are less well developed and contain less clay 
in the B horizon than the areas in the southern part. 


Beckwith silt loam (Ba)—This nearly level, poorly 


drained soil occupies about 0.1 percent of the county. It 
occurs chiefly in association with the Weller soil. The 


Ais 


An 


Asa 


18ymbols express Munsell color notations, which are explained 
in the Soil Survey Manual, Agriculture Handbook No. 18. 

2 The terms used to describe soil structure refer to the distinctness, 
size, and shape of the aggregates. 
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profile is the same as that described for the Beckwith 
series. 


Wetness is a serious problem in managing this soil 
because of the very slowly permeable subsoil. Excessive 
rainfall in spring often makes the soil too wet. The soil 
is low in fertility. Erosion is not a problem. 


Use and management.—Many of the small areas of this 
soil within larger areas of Lindley soils are pastured or 
used to grow trees. In areas that are cropped, yields of 
corn, soybeans, and oats are low because of the excessive 
moisture and low fertility. Because of the very slow 
permeability of the subsoil, tile drains are not effective. 
Surface drains will remove some, but not all, of the excess 
water. 


Legumes, seeded with the sod crops, will increase the 
supply of nitrogen in this soil. They will also help to 
keep the surface soil loose and less likely to pack and crust 
after rains. Desirable rotations, if grain or meadow crops 
are to be grown, are (1) 1 year each of corn, oats, and 
meadow; or (2) 1 year of corn, 1 year of oats, and 2 years 
of meadow. Alfalfa should not be the only legume used 
in a seeding mixture on this soil because it does not tolerate 
the wet soil conditions that frequently exist. If red 
clover and alsike clover are included in the mixture, better 
meadow can be produced. Soil tests should be made to 
determine the need for lime and fertilizer. 


Belinda Series 


The soils of the Belinda series are moderately dark 
colored and are poorly drained. They have a claypan in 
the lower part of the profile. The soils occur on nearly 
level uplands and on loess-covered terraces. Their parent 
material was loess. 


Originally, these soils were covered by prairie grasses, 
but trees invaded the areas. As a result, the character- 
istics of the Belinda soils are about halfway between 
those of the Haig soils, which have developed under 
prairie, and the Beckwith, which have developed under 
forest. Their A, horizon is lighter colored than that of 
the Haig soils but is darker colored than that of the 
Beckwith soils. The B horizons are very slowly per- 
meable. 


Only one soil of this series, Belinda silt loam, is mapped 
in Lucas County. 


Profile description of Belinda silt loam: 


Ay, 0 to 5 inches, dark-gray (1OYR 4/1, dry) very friable 
silt loam; dark grayish brown (10 YR 4/2) when crushed; 
weak medium subangular blocky structure; moderate 
fine granular structure when crushed. 

-Aw 5 to 8 inches, dark-gray (10YR 4/1) friable silt loam; 
many grayish-brown CloYR 5/2) mottles; dark grayish 
brown (10YR 4/2) when crushed; weak to moderate 
medium subangular blocky structure. 

Ao: 8 to 13 inches, grayish-brown (2.5Y 5/2) friable silt loam; 
has many dark-gray (LOYR 4/1) mottles; moderate 
thin platy structure. 

13 to 18 inches, light olive-gray (5Y 6/2) friable silt loam; 
has a few to common very dark gray (2.5Y 3/0) 
mottles and a few mottles of grayish brown (2.5Y 5/2); 
moderate medium platy structure. 

Bz; 18 to 24 inches, yellowish-brown (10YR 5/8) firm to very 

firm, medium silty clay; has a few light olive-brown 
(2.5Y 5/4) mottles; dark reddish-brown (5YR 3/2) 
coatings on peds; moderate to strong fine subangular 
blocky structure; a few iron-manganese concretions. 


Boy 24 to 30 inches, yellowish-brown (1OYR 5/8) firm to very 
firm, medium silty clay; has common light olive-brown 
(2.5Y 5/4) mottles; very dark gray (5YR 3/1) coatings 
on peds; moderate medium subangular blocky struc- 
ture. 

Bz; 30 to 42 inches, strong-brown (7.5YR 5/8) firm, heavy 
silty clay loam; has common light olive-brown (2.5Y 
5/4) mottles; very dark gray (7.5YR 3/0) coatings on 
peds; massive. : 

C;, 42 to 52 inches, strong-brown (7.5YR 5/8) and light 
olive-brown (2.5Y 5/4) firm, light silty clay loam; 
massive. . 

Variations —The A, horizons range from dark gray to very dark 
gray in color and from silt loam to light silty clay loam in 
texture. In some places the A: horizons can be distinguished 
only by the gray coatings that cover the peds in the lower 
part of the horizons. In most areas of Belinda soil, however, 
this horizon consists of uniformly gray material that is several 
inches thick. The color of the Bs; and Bez horizons ranges 
from dark gray with many yellowish-brown mottles to yellow- 
ish brown. The clay content of the Bs; and Be: horizons 
ranges from 46 to 55 percent. The areas of this soil in the 
northern part of Lucas County have a less well-developed 
profile and have less clay in the B horizons than the areas 
in the southern part, 


Belinda silt loam (Bb).—This nearly level, poorly 
drained soil occupies approximately 0.1 percent of the 
county. The profile is the same as that described for the 
Belinda series. This soil has a very slowly permeable. 
subsoil. 

Use and management.—Under similar management. this 
soil is less productive than the Haig soil but more pro- 
ductive than the Beckwith. Wetness is the principal 
management problem. Water moves slowly through the 
subsoil, and therefore tile drains are not effective. Sur- 
face drains will help remove excess water, but they will 
not eliminate the problem entirely. 

Rotations that are suitable for this soil are (1) 2 years 
of corn and 1 year each of oats and meadow; or (2) 1 
year each of corn, oats, and meadow. Soil tests should 
be made to determine the need for lime and fertilizer. 


Edina Series 


The soils of the Edina series are dark colored and 
poorly drained. They have formed from loess under a 
cover of prairie grasses. The soils occur in the uplands 
in association with the Haig soils. ns 

The Edina soils have a dark-colored A, horizon and a 
light-gray A, horizon. They have a claypan in the sub- 
soul. Only one soil of this series, Edina silt loam, is. 
mapped in Lucas County. 

Profile description of Edina silt loam: 


Ai 0 to 5 inches, very dark gray to dark-gray (lOYR 
3.5/1) friable silt loam; weak to moderate subangular 
blocky structure in place but breaks to moderate 
fine granular. 

As 5 to 11 inches, gray (10OYR 5/1) friable silt loam; has_ 
many dark-gray (10YR 4/1) and a few, fine, faint 
brown (1OYR 5/3) mottles; light brownish-gray 
(2.5Y 6/2) coatings on peds; weak to moderate 
medium platy structure. : 

Bi 11 to 14 inches, dark grayish-brown to grayish-brown 
(10YR 4.5/2) firm, heavy silty clay loam; has common, 
medium, distinct dark-gray (1OYR 4/1) mottles; 
moderate medium subangular blocky structure. 

Bai 14 to 20 inches, very dark gray (10YR 3/1) very firm, 
medium silty clay; has many dark grayish-brown 
(10YR 4/2) mottles and a few, fine, faint mottles of 
yellowish brown (10YR 5/8); moderate to strong 
medium subangular blocky structure. 
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Boog? 20 to 27 inches, Hight yellowish-brown (10YR 6/4 to 
2.5Y 6/4) very firm, medium silty clay; has few to 
common, fine, distinct yellowish-brown (10YR 5/8) 
mottles; moderate medium subangular blocky. 
“Bs; 27 to 40 inches, dark grayish-brown to grayish-brown 
(lOYR 4.5/2) firm, heavy silty clay loam; has many, 
medium, prominent mottles of light yellowish brown 
(i0YR 6/4) and a few to common, fine, distinct mottles 
of dark yellowish brown (10YR 4/8); moderate medium 
subangular blocky structure. 
C, 40 to 50 inches, grayish-brown (2.5Y 5/2) firm, medium 
silty clay loam; has common dark yellowish-brown 
(LOYR 4/8) mottles; massive (structureless). 
Variations —The thickness of the A; horizon ranges from 5 to 10 
inches. The A: horizon varies in thickness and in distinctness. 
In some places it is distinguished by gray coatings that cover 
the peds in the lower part of the horizon. In most areas of 
Edina soil, however, it consists of uniformly gray material 
that is several inches thick. The content of clay in the Be 
horizons ranges from 50 to 55 percent. 


Edina silt loam (Ea).—This nearly level soil is poorly 
drained. It occurs in association with the Haig soil in 
shallow depressions in the nearly level uplands and at 
the heads of minor drainageways. This soil occupies 
about 0.5 percent of the county. Its profile is the same 
as that described for the Edina series. 

Use and management.—Wetness is the principal prob- 
lem in managing this soil. Because of the very slow 
permeability of the subsoil, tile drains are not effective. 
Surface drains will help to remove the excess water but will 
not eliminate the problem completely. 

Suitable rotations for this soil are (1) 2 years of corn and 
1 year each of oats and meadow; and (2) 1 year each of 
corn, oats, and meadow. Soil tests should be made to 
determine the need for lime and fertilizer. 


Gosport Series 


The soils of the Gosport series are light colored and are 
rolling to steep. They have developed from shale or 
from shallow loess and glacial till that overlies shale. 
The soils have formed under forest. They occupy less 
than 0.1 percent of the county. These soils adjoin areas 
of Lindley soils but generally occur on the slopes below 
the Lindley soils. Most of the areas are under. forest, 
but some have a cover of bluegrass. 

The A, layer of these soils is low in organic matter, and 
the soils are low in fertility. Because the subsoil is very 
slowly permeable and most of the slopes are steep, the 
soils erode readily. ; 

Profile description of a Gosport silt loam: 

Ai 0 to 5 inches, dark grayish-brown to grayish-brown 
(QlOYR 4.5/2) friable silt loam; moderate very fine 
granular structure. 

As 5to 9 inches, brown (10YR 5/3) friable silt loam; has many 
light brownish-gray (1OYR 6/2) mottles; weak to mod- 
erate thin to medium platy structure. 

B; 9 to 15 inches, yellowish-brown (10YR 5/4) slightly firm 
silty clay; has many pale-brown (LOYR 6/3) mottles; 
moderate to strong subangular blocky structure. 

Bz 15 to 22 inches, yellowish-brown (1lOYR 5/6) firm to very 

; firm silty clay; has common, fine dark-brown to brown 
(7.5YR 4/4) mottles; moderate to strong medium sub- 
angular blocky structure. 

C, 22 to 30 inches, yellowish-brown (10YR 5/6) firm to very 
firm silty clay; has common, fine dark reddish-brown 
(5YR 3/4) mottles; light olive-gray (5Y 6/2) coatings 
on peds; moderate to strong medium platy structure. 


3 The subscript g refers to a gleyed or somewhat gleyed layer, or 
horizon of reduction, characterized by the segregation of iron oxides 
in brownish mottles or concretions and by iron-gray colors. 


C, 380 to 45 inches, yellowish-brown (10YR 5/4) firm to very 
firm silty clay loam; has many dark reddish-brown 
GYR 3/4) mottles; massive (structureless); weathered 
Shale. 

Variations —The thickness of the soil over shale-ranges from 12 to 
36 inches. In most places the A; horizon is between 2 and 6 
inches thick. The degree of development of the B horizons 
varies. In places there is a thin B horizon that differs only in 
color from the horizons above and below. In-other places 
there is an accumulation of clay in the B horizons. 

Gosport silt loam, 13 to 20 percent slopes (Ga) —The 
profile of this soil is similar to that described for the series. 
The A, horizon ranges from 2 to 8 inches in thickness. 
The depth to unweathered shale varies considerably but 
is generally between 2 and 3 feet. 

Use and management—Some of this soil is pastured, 
but most of it is under forest. The trees are mainly 
various kinds of oaks and hickories. The pastures are 
generally poor. The soil is best kept in pasture or forest, 
however. To obtain the maximum returns from the 
areas used for growing trees, fence out livestock to allow 
new seedlings to grow, occasionally thin out young trees 
to eliminate overcrowding, select trees for cutting as they 
reach marketable size, and remove old or dead trees. 

Gosport silt loam, 20 to 30 percent slopes (Gb).—The 
profile of this soil is similar to that described for the series. 
The A, horizon ranges from 2 to 6 inches in thickness. 
The depth to unweathered shale varies considerably but 
is generally between 1 and 2 feet. This soil is used and 
managed in about the same way as Gosport silt loam, 13 to 
20 percent slopes. 


Gravity-Olmitz Complex 


The soils of the Gravity-Olmitz complex are deep, dark 
colored, and moderately well drained to somewhat poorly 
drained. They have developed from alluvial materials. 
The soils occur at the bases of slopes in the uplands and 
at the outlets of drainageways. In this county the soils 
were mapped as a complex because the areas were too small 
and intermingled to be shown separately on the soil map. 

Profile description of Gravity loam: 


Aip 0 to 5 inches, black (1OYR 2/1) friable loam; moderate 

medium granular structure. 

Ai 5 to 15 inches, black (LOYR 2/1) friable, heavy silt loam 
to light silty clay loam; weak fine subangular blocky 
structure. 

15 to 22 inches, black (10YR 2/1) friable, light silty clay 
loam; has a few, fine dark-brown to brown (7.5YR 
4/4) mottles; weak to moderate fine subangular blocky 
structure. 

B, 22 to 32 inches, black (LOYR 2/1) slightly firm, medium 
silty clay loam; common, fine dark-brown to brown 
(7.5YR 4/4) mottles; moderate medium subangular 
blocky structure. 

B3 32 to 45 inches, very dark gray (LOYR 3/1) friable, light 
silty clay loam; has a few, fine dark-brown to brown 
(7.5YR 4/4) mottles and discontinuous grayish 
mottles. 

Variations —The Ai, horizon ranges from loam to light silty clay in 
texture. The A horizons range from 12 to 24 inches in thick- 
ness. The texture of the B horizons ranges from medium silty 
clay loam to light silty clay. 


A3By 


Profile description of Olmitz loam: 


A1p 0 to 5 inches, very dark gray (LOYR 3/1) friable loam; 
very dark grayish brown (10YR 3/2) when crushed; 
fine to medium granular structure. 

Ay 5 to 18 inches, very dark gray (LOYR 3/1) friable loam; 
weak fine to medium subangular blocky structure but 
breaks to fine to medium granular structure. 
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A3B, 18 to 23 inches, black (10YR 2/1) slightly firm, light 


silty clay loam; weak to moderate fine to medium 
subangular blocky structure. 

Be 23 to 32 inches, black (LOYR 2/1) slightly firm, light to 
medium silty clay loam; moderate fine to medium 
subangular blocky structure. 

B; 32 to 40 inches, very dark gray (10YR 3/1) friable, light 
clay loam; has many very dark grayish-brown (i0OYR 
3/2) mottles; weak medium subangular blocky 
structure. . 

Variations.—-The Aj, horizon ranges from loam to light silty clay in 
texture. The A horizons range from 12 to 24 inches in thick- 
ness. The texture of the B horizons ranges from heavy loam 
to medium clay loam or light silty clay loam. 


Gravity-Olmitz complex, 2 to 8 percent slopes (Gc). — 
The moderately well drained to somewhat poorly drained 
alluvial soils that make up this complex occupy about 1.3 
percent of the county.. The individual areas range in 
size from only a few acres to about 40. The profiles of 
these soils are the same as those described for the Gravity 
and Olmitz series. 

The risk of sheet erosion is slight in most areas of these 
soils, but gully erosion is a serious hazard. Because the 
soils occur at the bases of slopes and at the outlets of 
drainageways, they are frequently wet. In most places, 
however, surface runoff and internal drainage remove the 


excess water adequately. Occasionally, after heavy rains, 


soil material washes down from the nearby hills onto these 
soils. As a result the soils are thick and have a good 
supply of plant nutrients. On many of the areas there is a 
dark-gray layer of receut overwash. This overwash is 
similar in color and texture to that in the upper layers of 
the Nodaway soil. In some small, scattered areas, the 
soils have an A, horizon but are otherwise similar to the 
Gravity soils. 

Use and management.—The principal management 
problem on these soils is the control of gully erosion. 
Grassed waterways should be maintained in all the areas. 
Diversion terraces may be needed in some areas to prevent 
hill water from damaging the crops. Soil tests should be 
made to determine the need for lime and fertilizer. 

The large areas of these soils can be cropped intensively. 
Rotations that are suitable are: (1) 1 year each of corn, 
soybeans, corn, oats, and meadow; (2) 2 years of corn 
and 1 year each of oats and meadow; and (3) 2 years of corn, 
1 year of oats, and 2 years of meadow. 

Some areas of these soils are too small to be farmed 
separately. These areas can be used in the same way as 
the adjacent soils. (Consult the soil map in the back of 
the report to determine what soils are adjacent to Gravity- 
Olmitz complex, 2 to 8 percent slopes, which is identified 
by map symbol Gc.) 


Grundy Series 


The soils of the Grundy series are moderately well 
drained to imperfectly drained. They have developed 
principally under prairie. Their surface layer is dark 
colored and moderately thick, and their subsoil is fine 
textured and slowly permeable. The soils are on undu- 
lating to gently rolling uplands and on loess-covered 
benches. They occur in association with the Haig soil 
and with the soils of the Shelby-Adair complexes. The 
Shelby and Adair soils have developed from Kansan till, 
whereas the Grundy and Haig soils have developed from 
loess. Only one soil of this series, Grundy silty clay 
loam, 2 to 7 percent slopes, occurs in this county. 


Profile description of Grundy silty clay loam: 


Ai 0 to 7 inches, very dark gray to dark-gray (LOYR 3.5/1) 
friable, light silty clay loam; weak to moderate fine 
subangular blocky structure. 

A3 7 to 11 inches, very dark gray (1OYR 3/1) friable to 
slightly firm, light silty clay loam; has many dark 
grayish-brown (1OYR 4/2) mottles; very dark grayish 
brown (10YR 3/2) when crushed; weak to moderate 
fine subangular blocky structure. 

B, 11 to 14 inches, dark grayish-brown (1OYR 4/2) firm, 
heavy silty clay loam; has many very dark gray (lOYR 
3/1) mottles; weak to moderate fine subangular blocky 
structure. : 


Bo: 14 to 22 inches, dark grayish-brown (10YR 4/2) firm to 
very firm, light to medium silty clay; has a few to 
common very dark gray (LOYR 3/1) mottles 3 moderate 
medium subangular blocky structure. 

Bo, 22 to 28 inches, dark-gray (2.5Y 4/0) firm to very firm, 


light to medium silty clay; has common, medium, 

distinct light yellowish-brown (2.5Y 6/4) mottles and 

common dark yellowish-brown (10YR 4/8) mottles; 
: moderate medium subangular blocky structure. 

B; 28 to 40 inches, light yellowish-brown (2.5Y 6/4) firm, 
heavy silty clay loam; has many, medium, distinct 
dark-gray (2.5Y 4/0) mottles and common, medium, 
distinct dark yellowish-brown (10YR 4/8) mottles; 
massive (structureless). 

C, 40 to 50 inches, grayish-brown (2.5Y 5/2) firm, light silty 
clay loam; has common dark yellowish-brown (l0YR 
4/8) mottles; massive (structureless). 

Variations.—In most places the thickness of the combined A 
horizons ranges from 7 to 12 inches. On some of the more 
eroded slopes, however, the A horizons have washed away. 
The clay content of the B horizons ranges from about 43 to 48 
percent. In areas of this soil that border the Haig soil, the 
loess is between 8 and 10 feet thick. In areas that border the 
Shelby-Adair soils, the layer of loess is only 2 to 4 feet thick. 


Grundy silty clay loam, 2 to 7 percent slopes (Gd).— 
This moderately well drained to imperfectly drained soil is 
the most extensive soil in the county, occupying about 19 
percent of the acreage. It lies next to the Haig soil of the 
nearly level uplands and next to the Shelby and Adair 
soils of the rolling uplands. Its profile is the same as that 
described for the Grundy series (fig. 5). 

Because of the slow permeability of the subsoil, most of 
the water runs off this soil during heavy rains and little 
infiltrates into the soil. As a result erosion is a serious 
hazard. 

Use and management.—This soil needs practices to con- 
trol erosion. In years when rainfall is excessive, some 
areas May require artificial drainage. Fertilizer and lime 
are needed for highest yields. 

Contouring and terracing will help to control erosion. 
Only graded terraces should be used. Soil tests will help 
to determine the kinds and amounts of fertilizer and lime 
to use. If adequate amounts of fertilizer are applied and 
proper practices are used to control erosion, fairly high 
yields can be obtained in a rotation that consists of 2 
years of corn and 1 year each of oats and meadow. 


Haig Series 


The soils of the Haig series have developed under 
prairie. Their parent material was loess. The soils 
occur in the uplands. Only one soil of this series, Haig 
silty clay loam, occurs in this county. 

Profile description of Haig silty clay loam: 

Ay 0to9 inches, very dark gray (10YR 3/1) friable, light silty 


clay loam; moderate medium subangular blocky 
structure. 
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Figure 5.—Profile of Grundy silty clay loam, 2 to 7 percent slopes. 
This soil has developed under prairie grass. 


As 9 to 14 inches, very dark gray (LOYR 3/1) friable, light 
silty clay loam; weak medium subangular blocky 
structure; moderate medium granular structure when 
crushed. - 

Bi 14 to 18 inches, very dark gray (10YR 3/1) slightly firm 
to firm, heavy silty clay loam; moderate medium 

: granular structure. 

Ba 18 to 25 inches, very dark gray (10YR 3/1) firm to very 
firm, medium silty clay; has common dark grayish- 
brown to dark-brown (10YR 4/2.5) mottles; moderate 
fine subangular blocky structure. 

25 to 32 inches, very dark gray to dark-gray (2.5Y 
3.5/0) firm to very firm, medium silty clay; has 
common, fine, faint dark yellowish-brown (10YR 4/8) 
mottles; moderate medium subangular blocky struc- 
ture. 

32 to 40 inches, dark-gray (2.5Y 4/0) firm, medium silty 


Bazg 


clay loam; has a few, fine, faint dark yellowish-brown | 


(1OYR 4/8) mottles; moderate fine subangular blocky 
structure to massive (structureless). 

C1 40 to 50 inches, light olive-gray (5Y 6/2) friable to slightly 
firm, light silty clay loam; a few, fine, faint yellowish- 
brown (10YR 5/8), mottles; massive (structureless). 


Variations —The combined A horizons range in thickness from 10 
to 18 inches. The clay content in the B horizons ranges from 
43 to 48 percent. The profile is not so well developed in the 
areas in the northern part of the county, and there is less clay 
in the B horizons than in areas in the southern part. The 
areas of this soil in the southern part of the county have a 
weakly developed A, horizon in places. 


Haig silty clay loam (Ha).—This nearly level soil oc- 
curs in association with the Grundy and Edina soils. It 
occupies approximately 8.9 percent of the county. The 
profile is the same as that described for the Haig series. 

This soil is not subject to erosion. During wet seasons 
it is often too wet. . The subsoil is slowly to very slowly 
permeable. In the areas in the northern part of the 
county, permeability is slightly more rapid than in the 
areas in the southern part. 

Use and management.—This soil is fairly well suited to 
the general crops grown in the county (fig.6). Drainage 

468441592 


15 


Corn, small grains, 
and hay are the principal crops. 


Figure 6.—Typical field of Haig silty clay loam. 


needs to be improved. Because of the slow permeability 
of the soil, however, tile may not be effective in the areas 
in the southern part of the county. 

The following rotations are suitable on this soil: (1) 1 
year each of corn, soybeans, corn, oats, and meadow; 
(2) 2 years of corn and 1 year each of oats and meadow; 
and (3) 1 year each of corn, oats, and meadow. This 
soil needs lime and a complete fertilizer. The amounts of 
lime and fertilizer and the kinds of fertilizer to use should 
be determined by soil tests. 


Humeston-Coppock Complex 


The soils of the Humeston-Coppock complex occur on 
bottom lands. They are forming from medium- and fine- 
textured alluvium that washed down from the uplands. 
In this county the soils were mapped as a complex because 
the areas were too small and intermingled to be shown 
separately on the soil map. 

Profile description of Humeston silt loam: 


A, 0 to 7 inches, very dark gray (LOYR 3/1) friable silt loam; 
moderate coarse subangular blocky structure. 

A, 7 to 14 inches, dark-gray (10YR 4/1) friable silt loam; 
light-gray (SY 7/2) coatings on’ peds; dark grayish 
brown (10YR 4/2) when crushed; moderate medium 
platy structure. 

B, 14 to 18 inches, very dark gray (10YR 3/1) slightly firm to 
firm, medium silty clay loam; has a few strong-brown 
(7.5YR 4/8) mottles; moderate fine subangular blocky 
structure. 

B, 18 to 30 inches, very dark gray (10YR 3/1) firm to very 
firm, medium silty clay; has many dark-brown to brown 
(7.5YR 4/2) mottles and a few strong-brown (7.5YR 4/8) 
motitles; moderate fine subangular blocky structure. 

B; 30 to 42 inches, very dark gray (2.5Y 3/0) firm, heavy silty 
clay loam; has common dark grayish-brown to grayish- 
brown (2.5Y 4.5/2) mottles; moderate fine subangular 
blocky structure. 

Variations —The B horizons range in texture from medium to heavy 
silty clay loam to light to medium silty clay. 


Profile description of Coppock silt loam: 


A, 0 to 12 inches, very dark gray (10YR 3/1) friable silt 
loam; has many dark grayish-brown (10YR 4/2) 
mottles; weak medium subangular blocky structure. 

12 to 22 inches, very dark gray (1OYR 3/1) and dark 
grayish-brown (10YR 4/2) friable silt loam; has a few 
light brownish-gray (2.5Y 6/2) mottles; weak fine sub- 
angular blocky structure. 


Ast 
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Ag, 22 to 30 inches, very dark gray (1OYR 3/1) and dark 


grayish-brown (10YR 4/2) friable silt loam to light 
silty clay loam; has common light brownish-gray 
(2.5Y 6/2) mottles; weak fine subangular blocky 
structure. 

B, 30 to 45 inches, very dark gray (10YR 3/1) and dark 
grayish-brown (10YR 4/2) friable, light silty clay loam; 
has common light brownish-gray (2.5Y 6/2) mottles; 
massive (structureless). 

Variations—The Bz horizon ranges in texture from light silty clay 
loam to heavy silt loam. 


Humeston-Coppock complex (Hb).—The soils of this 
complex occur on nearly level bottom lands in association 
with the Wabash and Nodaway soils. They occupy 
approximately 0.7 percent of the county. The soils are 
forming from medium- and _ fine-textured alluvium. 
Drainage through the soils is good to poor, and the soils 
are flooded frequently. 

The A, horizon of the Humeston soils is more distinc 
than the comparable horizons in the Coppock soils, and 
the B, horizon is medium silty clay while that of the Cop- 
pock soils is silty clay loam. The profiles of these soils 
are the same as the typical profiles described for the two 
series. 

Use and management.—Many areas of these soils that 
are subject to overflow are used for pasture. Normally, 
they provide grazing during most of the season. In 
places where the drainage through the soil is adequate and 
overflows are not serious, these soils can be used for cul- 
tivated crops. 


Lindley Series 


Their 
The soils are rolling to 
They occupy 


The Lindley soils have developed under forest. 
parent material was glacial till. 


steep and are subject to erosion (fig. 7). 


Figure 7.— Area of Lindley soil that has been severely damaged by 
gully erosion. 


about 17.2 percent of the county and occur chiefly in 
association with the Weller soil. 

The color and texture of the lower layers of these soils 
vary. In some areas the subsoil is yellowish brown and 
has a medium texture. In others it is reddish brown and 
has a fine texture. These differences were brought about 
as a result of the complex geological history of these soils. 


Profile description (variation A): 


A; 0 to 6 inches, very dark grayish-brown (10YR 3/2) very 
friable, heavy loam; moderate fine granular structure 
tending towards platy. 

A» 6 to 10 inches, very dark gray to dark-gray (10YR 3.5/1) 
very friable, heavy sandy loam that is dark grayish 
brown (10YR 4/2) when crushed; has common dark 
grayish-brown to brown (10YR 4/2.5) mottles; moderate 
fine granular structure. 

B; 10 to 15 inches, yellowish-brown (10YR 5/6) friable to 
slightly firm loam; brown to yellowish-brown (7.5YR 
5/4 to 10YR 5/4) coatings on peds; moderate medium 
to fine subangular blocky structure. 

B, 15 to 29 inches, yellowish-brown (10YR 5/6) firm clay 
loam; brown to yellowish-brown (7.5YR 5/4 to 10YR 
5/4) ‘coatings on peds; moderate medium subangular 
blocky structure. 

B; 29 to 39 inches, strong-brown (7.5YR 5/8) firm to very 
firm clay loam; has common grayish-brown (2.5Y 5/2) 
mottles; massive (structureless); contains a few iron- 
manganese concretions. 

C, 39 to 47 inches, grayish-brown (2.5Y 5/2) firm clay loam; 
has common strong-brown (7.5YR 5/8) mottles; massive 
(structureless); few to common iron-manganese ‘con- 
cretions. 

C; 47 to 60 inches, grayish-brown (2.5Y 5/2) firm clay loam; 
has common strong-brown to yellowish-brown (7.5YR 
5/8 to 10YR 5/8) mottles and a few light yellowish- 
brown (2.5Y 6/4) mottles; massive (structureless) ; 
common iron-manganese concretions. 


Profile description (variation B): 


A; 0 to 4 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3.5/2) friable loam; weak medium platy 
structure but fine granular when crushed. 

By: | 4 to 8 inches, strong-brown (7.5YR 5/6) friable to slightly 
firm clay loam; has thin coatings of reddish brown to 
brown (5YR 5/4 to 7.5YR 5/4) on peds; moderate fine 
subangular blocky structure. 

8 to 12 inches, brown (7.5YR 5/4) heavy clay loam that is 
firm to very firm when moist and plastic when wet; has 
common reddish-brown (5YR 4/4) and red (2.5YR "4/6) 
mottles; moderate very fine subangular blocky struc- 
ture; contains a band of pebbles. 


Bz, 12 to 16 inches, brown (7.5YR 5/4) gritty clay that is 
very firm when moist and very plastic when wet; 
common reddish-brown (5YR 4/4) and red (2.5YR 4/6) 
mottles; has some pale-brown (lOYR 6/3) coatings on 
peds; moderate to strong fine subangular blocky 
structure; contains a band of pebbles. 

Bz. 16 to 21 inches, brown (7.5YR 5/4) gritty clay that is very 
firm when moist and plastic when wet; has many strong- 
brown (7.5YR, 5/6), a few reddish-brown (5YR 4/4), 
a few light brownish-gray (2.5Y 6/2), and a very few 
red (2.5YR 3/6) mottles; massive (structureless); a few 
iron-manganese concretions. 

B,; 21 to 27 inches, strong-brown (7.5YR 5/6) gritty clay 
that is very firm when moist and plastic when wet; 
has a few light brownish-gray (2.5Y 6/2) mottles; 
brown (7.5YR 5/4) coatings on peds; a few reddish- 
brown (5YR 5/4) stains; massive (structureless); a 
few iron-manganese concretions. 

Bz: 27 to 34 inches, strong-brown (7.5YR 5/6) very firm to 
firm, heavy clay loam; has many light brownish-gray 
(2.5Y 6/2) mottles; massive (structureless) ; a few iron- 
manganese concretions. 

Bs: 34 to 42 inches, strong-brown to yellowish-brown (7.5YR 
5/8 to 1OYR 5/8) firm to very firm clay loam; has com- 
mon grayish-brown (2.5Y 5/2) mottles; massive 
(structureless); common iron-manganese concretions. 

C, 42 to 50 inches, strong-brown (7.5YR 5/8) firm to very 
firm clay loam; has many grayish-brown (2.5Y 5/2) 
mottles and a few reddish-brown (5YR 5/4) stains; 
massive (structureless); many iron-manganese con- 
cretions. 


Use and management.—These soils are used mainly for 
pasture or for growing trees (fig. 8). Most of the wooded 
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Figure 8.—One of the many steeply sloping areas of Lindley soils 
that is used for timber. 


areas have been cut over at least once and do not produce 
good yields. To obtain maximum yields, operators need 
to fence out livestock to allow new seedlings to grow, 
occasionally thin out young trees to eliminate overcrowd- 
ing, select trees for cutting as they reach marketable 
size, and eliminate old or dead trees. 

Lindley loam, 7 to 13 percent slopes (La)——The A, 
horizon of this soil ranges from 6 to 8 inches in thickness. 
In most areas, the subsoil is reddish brown and is fine 
textured. In other areas the subsoil is medium textured. 

This soil is best kept under a permanent plant cover. 
Grain crops can be grown, but the soil should be kept in 
meadow most of the time. Practices to control erosion 
are needed. If cropped, this soil should be tested for 
lime and fertilizer needs. 

Lindley loam, 13 to 20 percent slopes (Lb) —The A, 
horizon of this soil is 4 to 8 inches thick. In most areas 
the subsoil is medium textured, but in some areas it is 
fine textured and is reddish brown. 

This soil is best kept in pasture or under forest. If it is 
used for meadow, oats may be grown as a nurse crop when 
the meadow is being renovated. 

Lindley loam, 20 to 30 percent slopes (Lc).—The Ai 
horizon of this soil ranges from 4 to 8 inches in thickness. 
In most areas the subsoil is medium textured, but in a 
few areas it is fine textured and is reddish brown. 

This soil is best kept under permanent pasture or forest. 
Tf all of the surface soil has been lost through erosion, a 
good stand of grass is difficult to establish. Therefore, 
some plant cover should be maintained during pasture 
renovation, but corn or other row crops should not be 
grown. 

Lindley soils, 7 to 13 percent slopes, severely eroded 
(Ld).—The A; horizon of this soil is 3 to 6 inches thick. 
In most areas the subsoil is reddish brown and of fine 
texture. In other areas the subsoil is of medium texture. 

This soil is best kept under a permanent plant cover. 
Corn can be grown occasionally if erosion is controlled. 

Lindley soils, 13 to 20 percent slopes, severely eroded 
(Le) —The A, horizon of this soil is 2 to 4 inches thick. 
In most places the subsoil has a medium texture, but in 
some areas it is fine textured and has a reddish-brown 


color. 
forest. 

Lindley soils, 20 to 30 percent slopes, severely eroded 
(Lf)—The A; horizon of this soil is 2 to 4 inches thick. 
In most places the subsoil is of medium texture, but in 
some areas it is fine textured and has a reddish-brown 
color. This soil is best kept in pasture or under forest, 


This soil is best kept under permanent pasture or 


_Nodaway Series 


The soils of the Nodaway series are moderately dark 
colored and are moderately well drained to well drained. 
They occur on low-lying flood plains and are developing 
from alluvial materials. Only one soil of this series, 
Nodaway silt loam, is mapped in the county. 

Profile description of Nodaway silt loam: 

A: Oto 6 inches, very dark gray (10YR 3/1) friable silt loam; 


has common dark grayish-brown (OYR 4/2) mottles; 
weak medium subangular blocky structure. 


Ci, 6 to 15 inches, very dark gray (1OYR 3/1) friable silt 
loam; has common dark grayish-brown (10YR 4/2) 
mottles; moderate medium subangular blocky struc- 
ture. 

Ci, 15 to 22 inches, very dark gray ({10YR 3/1) friable silt 


loam; moderate medium subangular blocky structure. 
Ap. 22 inches +, black (10YR 2/1) firm, heavy silty clay 

loam; has a few strong-brown mottles; massive. (This 

layer represents the Ai horizon of a buried soil.) 

Variations——The profile above the A, horizon ranges from very 

dark gray to grayish brown. Depth to a darker buried soil 
(the A, horizon) varies, not only in different parts of the 
county but also within individual fields. In places the buried 
soil is at depths of as little as 15inches. In others it is at depths 
of several feet. The buried soil ranges in texture from heavy 
silty clay loam to silty clay. 

Nodaway silt loam (Na).—This is one of the most ex- 
tensive soils of the bottom lands. It occupies approxi- 
mately 8 percent of the county. It occurs throughout the 
county in association with the Wabash soil and with the 
soils of the Humeston-Coppock complex. This soil is 
subject to overflow. It is developing from. silty alluvial 
podinents that have washed down recently from the up- 
ands. 

The profile of this soil is the same as that described for 
the Nodaway series. In most of the areas, however, there 
is considerable stratification, and in many of the areas 
there is a darker colored and finer textured substratum 
that occurs at depths of 2 to 6 feet. This substratum was 
formerly the surface soil but has been covered by fairly 
recent alluvial deposits. 

Use and management.—Areas of this soil that are flooded 
frequently are used mainly for pasture or for growing 
trees. Normally, these areas provide pasture throughout 
most of the grazing season. The areas in which drainage 
and flooding are not problems are suited to corn and 
soybeans. Here, a high proportion of row crops can be 
grown in the rotation, as 1 year each of corn, soybeans, 
corn, oats, and meadow. 

In many places the risk of flooding can be reduced by 
straightening the stream channels and constructing levees 
or drainage ditches. In areas used for crops, soil tests 
should be made to determine the need for lime and fer- 
tilizer. 


Olmitz-Gravity-Wabash Complex 


The soils of this complex occur in the uplands, The 
areas were too small and intermingled to show separately 
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on the soil map, so they were mapped as a complex. 
The profiles of the Olmitz and Gravity soils are the same 
as those described for the soils of the Gravity-Olmitz 
complex. The profile of the Wabash soil is the same as 
that described for the Wabash series. 

Ohnitz-Gravity-Wabash complex, 2 to 5 percent slopes 
(Oa).—This complex is made up mainly of Olmitz loam, 
Gravity loam, and Wabash silty clay, but it includes 
small areas of Nodaway soil. It occupies approximately 
11 percent of the county. The soils occur on narrow 
drainageways in the uplands. They have formed from 
materials washed down from the adjacent slopes. Gully 
erosion is a serious hazard on these soils. 

Use and management-—Most areas of these soils are too 
small and narrow to be farmed separately and are used in 
the same way as the adjacent soils. (Consult the soil map 
in the back part of the report to determine what soils lie 
next to the Olmitz-Gravity-Wabash complex, 2 to 5 per- 
cent slopes, which is identified by map symbol Oa.) The 
areas that have been damaged by gullying and small areas 
that lie next to steeper soils are used for pasture. 

If damage caused by gully erosion is not too great, the 
larger areas of these soils can be cropped in a rotation of 
2 years of corn and 1 year each of oats and meadow, and 
good yields can be obtained. Soil tests should be made to 
determine the need for lime and fertilizer. Grassed 
waterways that have been laid out properly should be 
maintained. In places diversion terraces may be needed 
to prevent gullying. 


Pershing Series 


The soils of the Pershing series are moderately dark 
colored and are moderately well drained. They occur on 
undulating to gently rolling uplands and on loess-covered 
benches. The soils have developed from loess. Originally, 
prairie grasses covered the areas, but trees later invaded. 
These soils have a moderately well developed A; horizon 
and a clayey subsoil (B horizon). 

Profile description of Pershing silt loam: 


A, 0 to 4 inches, very dark gray to dark-gray (10YR 3.5/1) 


friable silt loam; weak medium subangular blocky. 


structure. 

A, 4 to 9 inches, very dark gray to dark-gray (1OYR 3.5/1) 
friable silt loam; has many dark-brown (10YR 3.5/3) 
mottles; weak to moderate medium subangular blocky 
structure. 

B; 9 to 12 inches, dark-brown to brown (10YR 4/3) firm, 
heavy silty clay loam; has common dark-gray (lOYR 
4/1) mottles; moderate medium subangular blocky struc- 
ture. 

12 to 18 inches, yellowish-brown (10YR 5/4) firm silty 
clay; moderate medium subangular blocky structure. 
18 to 24 inches, light brownish-gray (2.5Y 6/2) firm to very 
firm, light to medium silty clay; has many yellowish- 
brown (JOYR 5/8) mottles; moderate medium sub- 

angular blocky structure. 


Bes 


B; 24 to 34 inches, dark yellowish-brown (10YR 4/6) firm, 
heavy silty clay loam; has many light brownish-gray 
(2.5Y 6/2) mottles; moderate medium subangular 
blocky structure to massive (structureless). 

C, 34 to 50 inches, dark yellowish-brown (10YR 4/6) and 


light brownish-gray (2.5Y 6/2) slightly firm, light silty 

clay loam; massive (structureless). 
Variations-—In most places the A; horizon is between 4 and 8 inches 
thick, but in severely eroded areas, the A; horizon is lacking. 
In some places the A; horizon can be distinguished only by the 
gray coatings that cover the peds in the lower part of the Ay 
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horizon. In other places the Ay horizon consists of gray ma- 
terial that is several inches thick. 

The color of the B; horizon ranges from dark gray or light 
brownish gray with light yellowish-brown mottles to yellowish 
brown; the clay content of the B; horizon ranges from about 
45 to 48 percent. The areas in the northern part of the county 
are less well developed and contain less clay in the B horizons 
than the areas in the southern part. 

In places where this soil borders areas of Belinda or Haig 
soils, the layer of loess is generally 8 to 10 feet thick. Where it 
borders areas of Lindley soils or of the soils of the Shelby-Adair 
complex, the loess is generally only 2 to 4 feet thick. 

Pershing silt loam, 2 to 7 percent slopes (Pa).—This 
moderately well drained soil occupies about 2.1 percent of 
the county. Its profile is the same as that described for 
the series. The soil occurs in association with the dark- 
colored Grundy soil and the gray Weller soil. Its char- 
acteristics are intermediate between those of the associ- 
ated soils. This soil has a slowly permeable subsoil. Be- 
cause water does not penetrate readily, much of it runs off 
during heavy rains, causing the soil to erode. 

Use and management—Much of this soil is used for 
pasture or for growing trees because the areas occur within 
larger areas of steeply sloping Lindley soils or within steep 
areas of soils of the Shelby-Adair complex. It is fairly well 
suited to general crops, although yields will not be so high 
as on the Grundy soil, The soil will erode if it is cultivated 
intensively without using practices to control erosion. 

Contouring, terracing, and stripcropping will reduce the 
risk of erosion. If these practices are used, suitable rota- 
tions are (1) 1 year each of corn, oats, and meadow; or 
(2) 2 years of corn, 1 year of oats, and 2 years of meadow. 
A longer rotation will be needed if erosion control practices 
are not used. Soil tests should be made to determine the 
need for lime and fertilizer. 


Shelby-Adair Complexes 


The soils of the Shelby-Adair complexes have developed 
under prairie, although in some places trees have en- 
croached. In this county these soils were mapped as soil 
complexes because the individual areas were too small to 
be shown separately on the soil map. The soils occur 
chiefly in association with the Grundy soil and with soils 
of the Gravity-Olmitz and Olmitz-Gravity-Wabash com- 
plexes. They occupy about 24.1 percent of the county. 
If they are cultivated, erosion is a serious problem. 

The Shelby soils are dark colored and are moderately 
well drained. They have developed from weakly weathered 
glacial till. In uneroded areas these soils have a moder- 
ately thick surface layer of loam and a yellowish-brown 
subsoil of clay loam. They occur mainly on slopes of 
more than 12 percent and in areas where the more strongly 
weathered materials had eroded away before the present 
soils were formed. 

The Adair soils are dark colored and are moderately 
well drained to imperfeetly drained. They have developed 
from more strongly weathered glacial till than have the 
Shelby soils. In uneroded areas there is a moderately 
thick surface layer of loam and a reddish-brown or 
grayish-brown subsoil of gritty silty clay. These soils 
occur mostly on the upper parts of the slopes; the areas 
are not so steep as those occupied by the Shelby soils. 

Profile description of Shelby loam: 

A: 0 to 4 inches, very dark grayish-brown to dark grayish- 


brown (10YR 3.5/2 to 2.5Y 3.5/2) friable loam; 
moderate medium granular structure. 
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B, 4 to 7 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3.5/2 to 2.5Y 3.5/2) slightly firm clay 
loam; has many dark yellowish-brown (10YR 4/6) 
mottles; moderate medium granular structure. 

B, 7 to 13 inches, dark yellowish-brown (10YR 4/6) firm 
clay loam; has many dark grayish-brown (10YR 4/2) 
mottles; moderate medium subangular blocky struc- 
ture. 

Bs: 13 to 19 inches, yellowish-brown (10YR 5/8) firm clay 
loam; has brown (10YR, 5/3) coatings on peds; weak 
medium subangular blocky structure. 

Bz. 19 to 26 inches, yellowish-brown (10YR 5/8) firm clay 
loam; has a few to common light olive-gray (5Y 6/2) 
mottles; brown (10YR 5/3) coatings on peds; weak 
medium subangular blocky structure. 

26 to 40 inches, yellowish-brown (10YR 5/8) firm clay 
loam; has a few light olive-gray (SY 6/2) motiles; 
brown (10YR 5/8) coatings on peds; massive to weak 
coarse subangular blocky structure. 


Profile description of Adair loam: 


A, 0 to 4 inches, very dark grayish-brown to dark grayish- 
brown (2.5Y 3.5/2) friable loam; moderate medium 
subangular blocky structure. - 

As 4 to 7 inches, very dark gray (2.5Y 3/0) firm to very 
firm, gritty light silty clay; has many light olive- 
brown to light yellowish-brown (2.5Y 5.5/4) mottles; 
moderate medium subangular blocky structure. 

B, 7 to 11 inches, grayish-brown (2.5Y 5/2) very firm, 
gritty silty clay; has many light olive-brown to light 
yellowish-brown (2.5Y 5.5/4) mottles, common very 
dark gray (2.5Y 3/1) mottles, and a few fine yellowish- 
brown (10YR 5/6) mottles; moderate medium 
angular blocky structure. 

Bz, 11 to 15 inches, light brownish-gray (2.5Y 6/2) very firm, 
gritty silty clay; has common light yellowish-brown 
(2.5Y 6/4) mottles and a few to common mottles that 
are yellowish brown (10YR 5/6); moderate medium 
angular blocky structure. 

B; 15 to 19 inches, brownish-yellow (10YR 6/8) firm, gritty 
silty clay; has many light olive-gray (5Y 6/2) mottles; 
massive to weak coarse angular blocky structure. 

19 to 45 inches, light olive-gray (5Y 6/2) very firm, 
gritty silty clay; has common to many brownish- 
yellow (10YR 6/8) mottles; massive to weak coarse 
angular blocky structure. 


Shelby-Adair complex, 5 to 13 percent slopes (Sa).— 
The A, horizons of these soils range from 6 to 10 inches 
in thickness. The Adair soils are more extensive than the 
Shelby in this mapping unit. Because of the predomi- 
nance of the Adair soils, the areas are likely to be seepy 
during wet seasons. To provide adequate drainage, 
contour rows should be laid out on a slight slope. If 
corn is grown, the rotation should include a high proportion 
of meadow. 


Bas Ci 


B; Ci 


Shelby-Adair complex, 5 to 13 percent slopes, severely © 


eroded (Sb).—Much of the surface layer of these soils 
has been removed through erosion. The A, horizons 
range from 2 to 4 inches in thickness. The Adair soils 
mee more extensive in this mapping unit than the Shelby 
soils. 

These soils are best used for pasture or for growing trees. 
If corn is grown, erosion must be controlled and the 
rotation should include a high proportion of meadow. 

Shelby-Adair complex, 13 to 20 percent slopes (Sc).— 
The A; horizons of the soils in this complex are 4 to 8 
inches thick. The Shelby and Adair soils occur in about 
equal proportions. Because of the strong slopes, these 
soils are not well suited to corn. If they are cultivated, 
runoff is rapid and erosion is a serious problem. The 
soils are best used for permanent pasture. 


Shelby-Adair complex, 13 to 20 percent slopes, severely 
eroded (Sd).—The use of these soils for corn has caused 


them to be severely eroded. The A; horizon is now only 
2 to 6 inches thick. This soil complex is made up of 
about equal proportions of Adair and Shelby soils. It 
is best suited to permanent pasture or timber. 

Shelby-Adair complex, 20 to 30 percent slopes (Se).— 
The A, horizons of the soils in this mapping unit are 4 
to 8 inches thick. The Shelby soils are more extensive 
than the Adair soils. 

These soils occur on steep slopes and are best kept 
in permanent pasture or timber. Severe erosion will 
result even if corn is grown only occasionally. If the 
surface soil is removed, it is difficult to establish a good 
stand of grass. Therefore, pastures should be renovated 
without growing an intervening corn crop. 

Shelby-Adair complex, 20 to 30 percent slopes, severely 
eroded (Sf).—The soils of this complex have lost most of 
the surface soil through erosion. The A, horizons are 
only 2 to 4 inches thick. The Shelby soils are more 
extensive than the Adair soils. Because they are steep, 
these soils are best used for permanent pasture or timber. 


Wabash Series 


The soils of the Wabash series are dark colored and 
are poorly drained. They have a thick, dark-colored A; 
layer that is high in organic matter. These soils have 
developed on nearly level bottom lands from fine-textured 
alluvial sediments. They lie next to areas of Nodaway 
and Humeston soils. In this county the Wabash soils 
are mapped as a part of the Olmitz-Gravity-Wabash 
complex, and Wabash silty clay is mapped separately. 

Profile description of Wabash silty clay: 

Ai, 0 to 6 inches, very dark gray (1OYR 3/1) firm, light 
silty clay; weak to moderate coarse subangular blocky 
structure. 

Ai. 6 to 12 inches, very dark gray (2.5Y 3/0) firm, light silty 
clay; moderate coarse subangular blocky structure. 

Ap 12 to 19 inches, black (LOYR 2/1) firm, light silty clay 
with a few dark-brown (7.5YR 3/4) mottles; very dark 
brown (1OYR 2/2) when crushed; moderate medium 
subangular blocky structure. 

Ap 19 to 40 inches, black (2.5Y 2/0) firm to very firm, 
medium silty clay; moderate medium subangular 
blocky structure. 

Variations—The texture of the Ai; horizon (layer of overwash) 
ranges from light silty clay to heavy silty clay loam. In 
some areas the surface layer consists of recent overwash of 
silt loam that is 6 to 12 inches thick. This overwash is similar 
in color and texture to the material in the upper part of the 
Nodaway soil. 


Wabash silty clay (Wa).—This soil of the bottom lands 
is poorly drained. It occupies approximately 1.8 percent 
of the county. 

The profile of this soil is the same as that described for 
the Wabash series. This soil is subject to flooding, and 
some areas remain wet most of the summer. Surface 
drainage and internal drainage are slow. Water moves 
very slowly through the fine-textured subsoil. 


Use and management.—Weitness is the principal manage- 
ment problem on this soil. The areas that remain wet 
during most of the summer are best used for pasture. The 
better drained areas are fairly well suited to corn, and on 
these areas soybeans will produce moderately good yields. 
A rotation that includes a high proportion of row crops 
can be used on the better drained areas. 

This soil is difficult to till properly because of the fine- 
textured plow layer. To maintain good tilth, farmers 
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need to cultivate when the soil is not too wet. Tile drains 
do not work well; surface ditches aid in removing the excess 
water. 


Weller Series 


The soils of the Weller series are light colored and are 
moderately well drained. They have a silty A, horizon, 
a silty A, horizon if uneroded, and a clayey, slowly 
permeable subsoil. The soils have developed under forest. 
Their parent material was loess. They occur in uplands 
and on loess-covered benches. Only one soil of this series, 
Weller silt loam, 2 to 8 percent slopes, is mapped in this 
county. 

Profile description of Weller silt loam: 

A; 0 to 4 inches, dark-gray (10YR 4/1) very friable, light silt 
loam; moderately weak thin platy structure. 

As 4to7 inches, dark-brown to brown (10YR 4/3) very friable, 
light silt loam; common light olive-gray (5Y 6/2) and a 


few dark-gray (10YR 4/1) mottles; moderate thin platy 
structure. 

B, 7 to 15 inches, dark-brown to brown (10YR 4/3) firm, 
heavy silty clay loam with a few dark-gray (LOYR 4/1) 
motties; has a few light brownish-gray (2.5Y 6/2) coat~ 
ings on peds; moderate fine subangular blocky structure. 

Bz 15 to 23 inches, yellowish-brown (10YR 5/4) firm to very 
firm, medium silty clay; has a few light brownish-gray 
(2.5Y 6/2) coatings on peds; moderate fine subangular 
blocky structure. 

Bz; 23 to 34 inches, yellowish-brown (10YR 5/6), firm, heavy 
silty clay loam; many light brownish-gray (2.5Y 6/2) 
mottles; massive (structureless). 

C, 34 to 50 inches, yellowish-brown (10YR 5/6) slightly firm, 
light silty clay loam; common light brownish-gray 
(2.5Y 6/2) mottles; massive (structureless). 

Variations.--The A, horizon ranges from dark gray to dark grayish 
brown in color and from 2 to 8 inches in thickness. In many 
cultivated areas the A; horizon in many places is mixed with 
the A» horizon; the color of this mixed layer ranges from light 
brownish gray to dark grayish brown. The content of clay in 
the B horizons ranges from about 45 to 50 percent. The areas 
of this soil in the northern part of the county are generally less 
well developed and contain less clay in the B horizons than the 
areas in the southern part. The thickness of the layer of loess 
that overlies the glacial till ranges from 2 to 10 feet, but it is 
generally between 2 and 7 feet. 


Weller silt loam, 2 to 8 percent slopes (Wb).—This 
moderately well drained soil occurs on undulating to 
gently rolling uplands and on loess-covered benches. It 
1s in the same general areas as the Beckwith and Lindley 
soils. Many of the areas are small and occur within 
larger areas of steeply sloping Lindley soils. This soil 
occupies about 4.6 percent of the county. 

The profile of this soil is the same as that described for 
the Weller series. The A, horizon is thin and light 
colored and is low in organic matter. The subsoil is 
slowly permeable. During heavy rains much of the water 
runs off the soil instead of penetrating. The soil is there- 
fore subject to severe sheet erosion. 

Use and management.—Many of the small areas of this 
soil, within larger areas of steeply sloping Lindley soils, 
are under forest. On the cultivated areas, grain crops 
produce moderate yields, but the yields are considerably 
lower than those on the Grundy soil. Fair yields of corn 
are obtained by using a rotation that consists of 1 year 
each of corn, oats, and meadow; employing adequate 
measures to control erosion; and applying lime and a 
complete fertilizer. 
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Formation and Classification of Soils 


This section has three main parts. The first describes 
how the main factors of soil formation have acted to form 
the soils of the county. The second gives physical and 
chemical data for some of the soils. The third shows how 
soil series are classified by great soil groups and gives 
profile descriptions of typical soils of each group. 


Factors of Soil Formation 


The soils of Lucas County vary widely in physical and 
chemical properties and in productivity. The character- 
istics of the soil at any given point depend on the inter- 
action of the following factors of soil formation: (1) The 
physical and mineralogical composition of the parent 
material, (2) the climate under which the soil material has 
accumulated and existed since accumulation, (3) the 
plant and animal life in and on the soil, (4) the topography, 
ot lay of the land, and (5) the length of time the forces of 
development have acted on the material. The way in 
which each of these factors of soil formation has caused 
differences in the soils is explained in the following pages. 


Parent material 


The soils of Lucas County have formed from (1) glacial 
till (ice-laid material); (2) loess (windblown material) ; 
(3) shale (residual material); and (4) alluvium (water-laid 
material). In table 6 the soil series of the county are 
arranged alphabetically and their parent material— 
glacial till, loess, shale, or alluvium—is indicated. 


TaBLE 6.—Parent material, slope range, and native 
vegetation of the soils 


Soil series | Parent material | Slope range | Native vegetation 
: Percent 

Adair.______ Glacial till_____- 5 to 30_____ Prairie. 
Beckwith..--; Loess. -....___. 0 to 2._____ Trees. 
Belinda. ___- Loess_-__-.____ 0 to 2______ Prairie and trees. 
Coppock___-| Alluvium______- Oto 1___ Prairie and trees.! 
Edina_..__- Loess. -_____.-- 0 to 2_.._L Prairie. 
Gosport_-____ Shale... 2. 13 to 30____| Trees. 
Gravity_-__-- Alluvium_____- 2 to 8..____ Prairie. 
Grundy..._-- Loess. -._-.___- 2 to 7. ___ Prairie. 
Haig... ___- Loess. -.. 2.2 -- 0 to 2__-____ Prairie. 
Humeston___| Alluvium_..____ 0 to 1... Prairie and trees.! 
Lindley_.._. Glacial till_._.__ 7 to 30_____ Trees. 
Nodaway---| Alluvium._____. Oto 1 _- Prairie and trees.1 
Olmitz_-____| Alluvium______- 2 to 8._____ Prairie. 
Pershing____| Loess_.________ 2 to 7_____. Prairie and trees. 
Shelby_____- Glacial till..____ 5 to 80_____ Prairie. 
Wabash__-__-_ Alluvium_______ Oto 1 Le Prairie. 
Weller_____- Loess_______ 2 to 8_.____ Trees. 


! Influenced mainly by prairie. 


Glacial till material—Four glaciers left deposits of till 
in Iowa (3, 4). The glacial till in Lucas County is from 
the two oldest glaciers, the Nebraskan and Kansan. The 
Nebraskan was the first glacier to cover the county. The 
deposits left by this glacier were later covered by till 
deposited by the Kansan glacier. These two periods of 
glaciation occurred many thousands of years ago. 
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After till was deposited by the Kansan glacier, soils 
began to develop and have continued to develop over 
thousands of years. Drainageways became established, 
and areas along the, major streams became dissected 
severely. The areas farther back from the tributaries 
did not erode; these areas now form the nearly level divides 
that separate the major streams. On these undissected 
areas, gumbotil (3) soils formed. No gumbotil soils have 
formed in the strongly dissected areas. 

Loess.—This material consists of windblown silt that 
was deposited long after the Kansan glacier covered 
Iowa. In Lucas County the deposits of loess came chiefly 
from the broad bottoms of the Missouri River, though 
some came from central Iowa. When the Wisconsin 
glacier was melting in northern Iowa and Minnesota, the 
melt water, with its lead of fine material, flowed partly 
into the Missouri River, and large, bare, mud flats were 
formed. Whenever cold weather checked the melting of 
the ice, the mud flats dried out and strong winds from the 
northwest blew the loess over the uplands. 

The layer of loess is as much as 100 feet thick near the 
Missouri River, but it gradually becomes thinner as it 
extends in a southeasterly direction away from the river. 
Consequently, the loess in the northwestern part of the 
county, nearer the Missouri River, is slightly thicker than 
that in the southeastern part. On most of the slopes of 
more than 5 to 7 percent, the loess is thin or lacking and 
the glacial till is exposed. On the more nearly level 
divides, the layer of loess is about 100 inches thick. The 
loess contains no grit or pebbles, but the underlying glacial 
till contains a large amount. 

The soils formed from loess vary widely in character- 
istics and in productivity. Soils close to the bottom lands 
of the Missouri River, near the source of the loess, are 
well aerated and well drained. Soils farther away, as the 
Grundy and other Lucas County soils derived from loess, 
have a fine-textured subsoil that is slowly permeable. 
They are not so well suited to crops as the soils nearer 
the source of the loess. Variations in soils related to the 
distance from the source of loess have been reported by 
Hutton (2), Godfrey (1), and Ulrich.t They have also 
been reported by Swenson.> 

Shale.—Before the glaciers covered Jowa, shale, lime- 
stone, and sandstone were exposed on the surface. Most 
of these materials were later covered by glacial till. In 
some areas geologic erosion has removed the till and re- 
exposed the residual material. Shale is exposed in a few 
areas, mostly in the northeastern part of the county. The 
Gosport are the only soils in the county that have 
developed from shale. 

Alluvium.—tThe soils of the bottom lands have formed 
from alluvium. The sediments that settled from the 
water that moved rather rapidly as it ran off the soil 
consisted mainly of friable, silty materials. The Nodaway 
soil has developed from this material, and the Gravity 
and Olmitz soils have developed from similar material 
that was deposited earlier. In areas of slack water, where 
the water moved slowly, finer textured materials settled 


4 Unricu, RupoLPH. SOME PHYSICAL AND CHEMICAL PROPERTIES 
OF PLANOSOL AND WEISENBODEN SOIL SERIES AS RELATED TO LOESS 
oe AND DISTRIBUTION. [Doctor’s thesis, lowa State College.] 
1949. 

5 Swenson, R. M. MOVEMENT OF IRON, MANGANESE, AND TITANIUM 
IN THE DEVELOPMENT OF LOESS-DERIVED PRAIRIE SOILS. [Doctor’s 
thesis, Iowa State College.] 1951. 


out and soils similar to the Wabash, which have a clayey 
surface soil and subsoil, have developed. 


Climate 


Climate is an important factor in the formation of soils, 
The climate has been uniform throughout the county, 
however, and therefore it has not been responsible for 
differences among the soils. The soils of the county 
differ considerably from the soils formed in the relatively 
dry climate of the northern States of the Great Plains 
and from soils formed in the humid climate of the south-~ 
eastern States. They are not so leached of plant nutrients 
as the soils in areas that receive a greater amount of 
rainfall. 


Living organisms 


Plants have been an important influence in the develop- 
ment of the soils of Lucas County. Animals have in- 
fluenced the soils to a lesser extent. Originally, forests 
covered most of the more dissected, sloping areas, and 
prairie grasses covered the nearly level uplands. In areas 
between these two zones, as in areas of Belinda and 
Pershing soils, trees encroached on the native prairie 
grasses. (See table 6 to find the kind of native vegetation 
under which the soils have formed.) 


Topography 

The development of soils is influenced by variations in 
the degree of slope. In areas that are nearly level, much 
of the water percolates down through the soil. In sloping 
soils more of the water runs off. As a result the nearly 
level soils of the uplands—the Beckwith, Belinda and 
Edina—generally have a greater degree of differentiation 
in their profiles than the Weller, Shelby, and Grundy 
soils of the more sloping uplands. The subsoil of the 
Edina and Beckwith soils is olive gray and is strongly 
mottled in contrast to the yellowish-brown subsoil of the 
more sloping Weller soil and soils of the Shelby-Adair 
complex. 

Time 

Time is an important factor in the formation of soils. 
Some of the soils in this county have been developing 
since the time of the Nebraskan and Kansan glaciers. 
Others are just beginning to form; Nodaway silt loam, for 
example, is developing from alluvium that has been 
deposited recently, mostly since the county was settled. 
The soils derived from loess began to develop during the 
Wisconsin age. 

The Lindley and Shelby soils vary considerably in age. 
A study made by Prill * shows that some of the Lindley 
soils of this county are similar in characteristics to other 
Gray-Brown Podzolic soils developed on till of Late 
Wisconsin age in north-central Iowa. Other Lindley 
sous are much older and apparently began to develop 
during the pre-Wisconsin age. Figure 9 shows how 
Lindley soils of the Wisconsin age and Lindley soils of the 
pre-Wisconsin age occur on a typical landscape in Lucas 
County. The Lindley soils of the pre-Wisconsin age have 
a much redder and finer textured B horizon than the 
Lindley soils of Wisconsin age and occur on the slopes 
above the Lindley soils of the Wisconsin age. In many 


§ Pritt, R. C. 
KANSAN TILL. [Doctor’s thesis, lowa State College.] 


VARIATIONS IN FOREST-DERIVED SOILS FORMED FROM 
1955. 
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Soils formed on Wisconsin loess. 


Wisconsin loess 


Buried soil on Kansan till 


Lindley soil on eroded surface of old 
soil formed on-Kansan til! 


Lindley soil on Kansan till 
exposed during Wisconsin age —_ 


Kansan till 


Recent alluvial soils 


Alluvium 
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Figure 9.—Lindley soils of the pre- Wisconsin age and Lindley soils 
of the Wisconsin age as they occur on a typical landscape. 


places only the soils of the Wisconsin age are exposed on 
the landscape, and the soils of the pre-Wisconsin age are 
covered by loess. 

_ The soils of the Shelby-Adair complex also differ in age. 
The Adair soils, which have been developing over a much 
longer period of time, are considered to be Late Sangamon 
paleosols, but the younger Shelby soils are believed to 
have originated in the Late Wisconsin and Recent ages (5). 

In elevation the Adair soils are intermediate between the 
higher lying soils derived from loess and the lower lying 
Shelby soils. They once were covered completely with 
loess, but in many areas the loess has been removed. On 
slopes that have been stripped of their mantle of loess 
and their paleosol through geologic erosion leaving rela- 
tively unweathered till of the Kansan age, Shelby soils 
have formed. 


Formation of the Soils 


The influence of the five factors of soil formation— 
parent material, climate, living organisms, topography, 
and time—varies from place to place. In one place 
parent material may be the dominating factor; in another, 
relief or climate may be more important. In Lucas 
County the action of the five factors has been such that 
the following results are evident (6, 7): 

(1) Bases have leached out of the soils, and the solum 

(generally the A and B horizons) has become acid. 

(2) Clay, most of which has a high exchange capacity 

and is of a montmorillonite-illite type, has formed. 

(3) Clay has accumulated in the B horizon by moving 
down from the A horizon, by in-place formation, 
or by both processes. 

Organic matter has accumulated in the surface 
layer, or A horizon. 

Leaching and the accumulation of clay in the B horizon 
are evident in soils formed from silty and loamy materials, 
as loess and till. They are also more evident in the older 
soils or in soils that have been influenced by a fluctuating 
water table than in other soils. In areas where the water 
table fluctuates, more water has filtered through the soil 
than in areas where the water table is fairly constant. 
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This has caused a greater degree of leaching and the down- 
ward movement of clay. In the section, Laboratory 
Determinations, the results of physical and chemical 
analyses are given for samples of seven soils that occur in 
this county. The figures for pH and for base saturation 
indicate that there has been considerable leaching of bases 
re that the solum in all of these soils has therefore become 
acid, 

A large percentage of clay in the subsoil, generally at 
depths between 15 and 30 inches, indicates that the soil 
has undergone considerable development. The Haig, 
Edina, Grundy, Pershing, and Weller soils all have con- 
siderable clay in the subsoil and all have well-developed 
profiles; that is, the original material from which these 
soils have formed has been altered extensively. Figures 
giving the percentage of clay in samples of Haig silty clay 
loam, Edina silt loam, Grundy silty clay loam, Pershing 
silt loam, and Weller silt loam are shown in tables 8 and 9. 
For each of these soils, compare the percentage of clay in 
the C horizon (parent material) with that in the subsoil, 
or B layer. The large amount of clay in the B horizon 
indicates that each of these soils has undergone consider- 
able development. 

The amount of clay in the B horizon also affects per- 
meability and so is an important factor in using and 
managing the soils. In this county the slow permeability 
of the subsoil is a problem in all of the soils derived from 
loess, but it is a greater problem in the Edina and Beckwith 
soils than in the Grundy and Haig soils. In the five soils 
listed in tables 8 and 9, the content of clay in the subsoil 
ranges from 45.8 percent in the Grundy soil to 54.6 percent 
in the Edina. The Tama and Marshall soils, which are 
not mapped in this county but which occur in other 
counties in Iowa, have a moderately permeable subsoil, 
and the content of clay ranges from 30 to 35 percent. 

The amount of organic matter in the surface layer, or A 
horizon, is determined by the action of the factors of soil 
formation and is important in using and managing the 
soils. In the Haig soil and in other soils developed under 
prairie, the surface layer is thick and has a fairly high 
content of organic matter and nitrogen. In the Weller 
and other soils developed under forest, the surface layer is 
thin and contains little organic matter. 


Laboratory Determinations 


Physical and chemical data for some of the soils of the 
county are shown in tables 7, 8, and 9. 


The percentage of carbon in the soils listed on tables 8 
and 9 was determined by the gravimetric dry-combustion 
procedure, and the percentage of nitrogen was determined 
by a modified Kjeldahl procedure. The analyses of the 
percentage of free iron, as shown on tables 7 and 8, was 
made as follows: Iron was reduced to ferrous form in an 
oxalic acid-potassium oxalate buffered solution with 
magnesium ribbon; the percentage of iron was determined 
by the colorimetric orthophenanthroline method using an 
Evelyn colorimeter. 

For all the soils studied, the following laboratory 
procedures. were used: (1) Mechanical analyses of sand, 
silt, and clay were made by the pipette method using 
hydrogen peroxide to destroy the organic matter and 
sodium hexametaphosphate as a dispersing agent; (2) the - 
pH was determined by the glass electrode method; (3) the 
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TaBLE 7.—Physical and chemical data on two Lindley soils 
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Sand | Coarse | Fine silt} Clay Exchangeable cations in 
(more silt (0.02— (less m.e. per 100 gm. Free 
Soil, profile number, and horizons Depth than (0.05— 0.002 than pH iron 
0.05 0.02 mm.) 0.002 
mm.) mm.) mm.) Ca Mg H 
Lindley-Variation A(P-459): Inches Percent Percent Percent Percent Percent 
Ajeet teehee eas Secckes oe eceiees 0-6 52. 6 18. 3 15.3 13. 8 5.8 7.0 14 3. 8 0. 88 
AG: coe weet octedo Goat debe 6~10 52, 4 16. 8 16.4 14.4 5.9 6. 4. 1.4 3. 3 . 90 
Bieta tweeter ae ee eee tee 10-15 45. 8 16.5 17.5 20. 2 5.6 5. 8 1.8 3. 0 1.17 
Ly ee een ere cere eee pe epee 15-19 34. 8 15.9 20. 5 28. 8 4.8 6. 5 2. 0 5.1 1. 61 
opis a ee se Sas ater rr ieee Oana a 19~24 33. 2 14.8 19. 2 32. 8 4,9 eel 2. 2 6. 6 1.77 
Big en ee Se eceaeses 24~29 32. 8 14.0 16.7 36. 5 4.8 8.9 2.3 6.8 1. 80 
Baten cere Soe ceeeesasseeeteeee 29-39 31.5 12.8 18.0 37. 7 Be |e innae|seueessslseeaceees 1. 85 
Cieerebersieesee teehee eee 39-47 34.7 13. 2 16. 5 35. 6 5.7 12.3 2.7 3. 1 1. 98 
| 0) ae an eee aren ee nee arenes Co maen ere eares 47-60 35. 7 13.9 18.8 31.6 SA Weaeec= 22 Seen euse|beede eos 1. 98 
Lindley-Variation B (P-532): 
A Pee ee ae eee ee ato 0-4 28,5 24.8 22, 3 24. 4 5.4 8. 4 2. 2 6.7 . 97 
BiteeweeGuco eee eee eee 4-8 28.9 18. 2 21.7 31. 2 48 4.2 2.7 10. 1 1, 24 
Bice acesersdeeu at tee emcee eee 8-12 31.5 13.8 17.0 37.7 47 5. 9 4.6 9.4 1. 55 
Ba_----- pf Gait, Beh cys Gene eee cere ae 12-16 27. 6 10.5 13. 4 48. 5 5.1 10.1 8.3 7.4 1. 73 
Dosg sel ie See ee ete eee oe 16-21 27.1 8.3 13. 9 50. 7 5.3 12.9 10. 3 5. 6 2. 44 
PB gh ann NE pain a eis ES ar Males 21-27 28. 2° 10. 1 15.7 46. 0 5, 5 |acece Ss eiekee pee eee ree eee 2. 10 
Giese nee eae eons see seed 27-34 32. 5 11.2 16. 6 39. 7 68 eoecen siete ecole epee 2. 00 
fa ouneueus ate cane eacceeehee 34-42 31.9 1L. 8 17. 8 38. 5 G2 eu eee ae wale eee ee 1. 06 
ected ei Are Sree ere eee 42-50 33. 3 12.5 18, 2 36. 0 6.3 13.7 6. 6 1.6 1.10 


TasiE 8.—Physical and chemical data on Grundy, Pershing, and Weller soils 
Nee eas Inn IIT IEE SISSIES 


Sand Clay Exchangeable cations in 
(more (less m. e. per 100 gm. 
Soil and profile number Depth than than pH Free iron! Total N | Carbon 
0.05 0.002 
mm.) mm.) Ca Mg H 
Inches Percent Percent Percent Percent Percent 
Grundy silty clay loam, 2 to 7 percent 0-4 |_---~--- 33. 6 4.6 13. 8 5. 8 9. 5 1. 07 0. 228 2.73 
slopes (P-3). 4-7 |_-- 2 -- 33. 6 Ae Vesa St All a et te ee es . 200 2. 35 
7-10 |_.------ 36. 0 4.8 14.9 6. 4 8.1 1. 12 . 191 2. 24 
10-13 |_------- 36. 7 7 NAG (an Pore eee (eens Seen eta ao ees eee . 150 1. 72 
13-16 |_-_--__- AQ. 2 | awe poe 14.9 8.5 6. 6 1,20 j_-------- 1. 30 
16-19 |___---__- 43. 7 4,8 15.7 O07 tee cen es leveaceas . 093 . 99 
19-22 }.___.__- 45. 3 OV eee AS oF. 4.8 1238) |norcesss . 74 
22-25 |.----.-- 45.8 5.3 18.9 TS Ae | sie ol eet Ge . 068 . 54 
25-28 |. .e-scee 42. 5 5. 6 19. 2 11. 0 2.9 $09) Ieee 37 
28-30 |___--_-- 39. 4 Op Ordered tee eyes eee aa late oe . 045 . 33 
30-33 |_------- 38. 2 5.9 17.8 10. 9 19 65) |se-.cees . 23 
33-36 |_-_-_----- 35. 5 6:0 lesscouwsleaeeeeulaeee ee sie se soe . 032 . 21 
36-39 |_---__-- 338. 4 Gade Nocee  ec ee ee eas . 86 |.------- 17 
39-42 |_______. 31. 0 Gril eet ae oa 186s Ssh eee lt 
42-45 |_._-=__- 3L 1 6, 2 16. 3 11. 0 14 . 23 . 028 ved 1 
45-48 j____--_-- 30. 8 Oud: |aookeece|eguscoe 1.4 lecdaccesleexceoct .Al 
48-51 |____-__- 26. 6 Gi0) | Seecec ks eek eee SOG: [ses sees . 10 
51-54 |__---.-- 24, 7 6.3 15.7 (0 a] Ree eeeeeeed| [a rmrere tiene | ee iar edd 
Pershing silt loam, 2 to 7 percent slopes 0-3 2.8 24, 3 6. 1 15. 5 3. 8 5.0 . 97 278 3. 28 
(P-429). 3-6 3.0 24, 3 6.1 12.1 3. 6 4.5 1. 05 174 2. 05 
6-9 3.0 25. 8 5.7 8.8 3. 9 4.9 1. 16 . 098 1,16 
9-12 2.6 28, 2 5. 2 8.4 4.8 5. 3 1, 27 073 . 80 
12-15 2.0 34. 6 4.9 9.3 6. 6 6.7 1. 33 067 . 66 
15-18 12 46. 0 4.7 12. 8 9. 7 8.3 1. 62 . 070 . 66 
18-22 Lil 48, 5 4.8 14.4 11.6 8.0 1, 58 . 067 . 57 
22-26 1.2 45, 8 4.9 14.5 11.5 71 1, 46 . 051 . 52 
26-30 14 44. 6 5.1 14.8 11.8 6. 0 1. 41 . 046 . 46 
30-34 L4 41.5 5. 2 14.8 11.5 4.5 1. 36 . 042 . 40 
34-40 16 37.5 5. 4 14,7 11.1 3. 2 1. 37 . 040 .31 
40-46 13 36. 5 5. 8 14. 6 Lt 2.4 1, 25 . 036 . 24 
46-52 1.6 34, 2 6. 0 13. 8 10. 4 1.9 1.14 . 028 .19 
52-58 19 33, 2 6.2 13. 8 10. 2 17 1.17 . 023 17 
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TABLE 8.—Physical and chemical data on Grundy, Pershing, and Weller soils—Continued 


Sand Clay Exchangeable cations in 
(more (less m. e. per 100 gm. 
Soil and profile number Depth than than pH Free iron; Total N | Carbon 
0.05 0.002 | 
mm.) mm.) Ca Mg H 
Inches Percent Percent Percent Percent Percent - 
Weller silt loam, 2 to 8 percent slopes 0-1. 5 3. 20. 0 4.8 8.3 | 3.1 4.5 75 . 261 3. 72 
(P-4). To6-40 | Seseeue|S2eceee5 4.3 4.3 | 2.3 Ab foGetodo os 102 1. 16 
4-6 2.6 21.3 AOS eoveees ea ecd ae ANG! |p et |e cet . 68 
6-8 17 24. 3 4.1 2.4 3. 0 5.7 98 . 055 . 52 
8-10 1 27.8 a ee ee 5 1 ree) [ae ees re . 46. 
10-13 17 31.6 3.8 2.5 4.1 10. 7 126) |oscesss . 42 
| 13-16 15 34. 2 A Ea (| eoereee nets: (aan eae eee gE | ace ee eae nares . 43 
' 16-19 1.6 35. 4 3. 75 3.7 5.3 13. 8 1.387 |__------ . 36 
19-22 1.4 40. 9 9.8 |Sexeancolsseete ce ae | eee eee | ee ee . 37 
22-25 1.2 47.3 3. 9 7.2 St. Ieee eses 146) | ese .31 
25-28 12, 46.7 He. i een a ere WG Sete. o |e ers, 32 
| 28-31 Li 44, 3 Sa ee eee] ere ee 14.0 |... _- . 033 . 27 
31-34 1.4 42.7 4.0 8.7 5 12. 6 1.28. {oon -+e ne . 28 
34-37 17 39. 3 ca | ad Leen eed eet) (ee een eee reer ae eeemern eae . 27 
37-40 14 35. 8 4.1 9. 2 9.4 9.3 1 13! [ans ncen . 21 
40-43 13 35. 1 4D) oe seule t cae | Sato uoe ales ob Soe . 21 
43-46 13 34. 2 4.3 10. 5 10. 2 7.2 eo ee . 21 
46-49 1.5 34, 3 BO) | Sacto po eee |e eee Nome ae . 258 . 21 
49-52 L7 33. 6 4.7 12. 0 10.8 |-------- GOO ie ete .19 
52-55 1.6 32.7 ASS, |e seco steno S| seg toete lech ole eco ae .19 
55-58 1.6 31.7 5.1 12.6 10. 5 4.0 106 joo mg 
Taste 9.—Physical and chemical data on Haig and Edina soils 
Sand | Coarse; Fine Clay | Aera- | Capil- Exchangeable cations 
Soil, profile number, and (more | _ silt silt (less tion lary in m. e. per 100 gm. Total | Organic 
horizons Depth | than | (0.05- | (0.02-; than | poros-| poros-| pH N carbon 
0.05 0.02 | 0.002 | 0.002 ity ity 
mm.) | mm.) | mm.) | mm.) Ca Mg H 
Haig silty clay loam 
—220) : Inches Percent | Percent | Percent | Percent | Percent | Percent Percent | Percent 
Ate 0-7 5.3 30.4) 38.9 25.4 | 17.55 | 44.77 5. 6 15. 4 4.7 5.7 | 0, 205 2.71 
Wigs he he eles Sek 7-10 4,7 29.5 | 39.4] 26.4 | 17.52 | 43. 44 DD: hos nae elle ea all i etal ee be 
Aeee os catt sas Sees 10-14 5.9] 27.6] 39.4) 27.4 |. --_-__|_-----_- 5.3 13. 8 4,7 6.5 161 2. 24 
As Bic ccscacces sues 14-18 6.3 22.9) 37.6) 338.2 |_______|--____- DO bestest Lo eel eee |e 
Bisei eee ee eck 18-22 5.1 19.6) 34.6, 40.7) 11.40 | 40.71 5.5 18. 1 8.9 4.4) .094 1. 26 
Boje cacees co ceceekecee 22-26 2.1 20.0) 28.4; 49.5 1.70 | 47. 96 Ae ieee Bie at ee oe tall tia eta hier ee Se 
Boje cewednees tesco: 22k 26-30 2.5 19.2) 29.1 49, 2 . 66 | 49. 82 5.6 | 23.2 12.3 2.7) .061 . 63 
Ba --------------__-- 30-34 3. 1 21.2) 31.5 | 442 1. 58 | 47. 35 6.0 fons eu LL ea leet ted ee (eR 
Bag cea toe tat oes 34-40 3.1 22.7) 32.2) 42.0 |... oie _. ee Oe Relea aes ata eee Se eye aye 
Cresetaci eines a sech 40-46 2.1 23.7} 35.0) 39.2) 3.01 | 43.14 6.3 | 20.6 10.9 16) .034 . 22 
Cie ecu eweece te ues 46-52 2.2) 25.4) 36.0! 36.4 |----.__|----~-- GF Need le ee ie 2 Se el Or ie ce, 
Cie es eens 52-60 2.9.) Biek) 8668) 8209 en esl case oee eens aSeecalone sole |secoccele lee vee eo oe a 
Edina silt loam (P-223): ; 
Aipedeccvestacete cds 0-6 3.5} 31.1 43.8 | 21.6 | 11.76 | 44 12 5.1 10. 1 2.9 5.31 .177 1, 94 
Alen ete sees ses 6-10 2.3 31.7 | 44.6) 21.4 |.____--)--____- Dao sicaaaeela |S ee Al Se client ean 
BGs eh hs ihe ia 10-15 3.2; 29.6] 43.4; 23.8 | 6.91 | 42.32 5. 3 9. 0 3. 5 3.9 | .097 1. 08 
AB, __- 2 15-19 3.9 28.0 | 42.4, 25.7 |... -__|_-.-_--- A ohare a asia ect tase eo we Sah me oe 
Bisse ees eet ee 19-24 18) 244) 33.2) 43.6 5. 09 |. 44, 13 5. 4 15. 6 8. 2 5.5 | . 084 . 98 
We fete eee ci 24-29 11 17.2; 27.1 54,6 |---__--j-__--_- De 0 lage owes loeGcs few . 082 97 
NB Kr nt eects a ee 29-34 2.5 17.6 | 28.5 51.4 .94 52. 69 5.7] 21.3 11.7 1 ey a ae al ee 
| SF ene eee nee eee 34-40 2.9 18.6]. 80.2) 48.3 |---- 2.2 _____- OOF) ee ae eet ee eee ee ole ke oo ce 
Cie te aes oat ae 40-46 4.2 |! 21.5, 32.9] 41.4 14 | 45. 88 6. 1 19. 2 9. 6 18) .043 . 85 


exchangeable calcium was determined volumetrically by a 
permanganate titration of the oxalate; (4) the exchange- 
able magnesium was precipitated as ammonium phosphate 
and was determined volumetrically by using a standard 
acid and a base; and (5) the exchangeable hydrogen was 
determined by the barium acetate method. 

The laboratory data were obtained by R. C. Prill 
(see footnote 6) for the Lindley soils listed on table 7, by 


Everett White (8) for the Grundy, Pershing, and Weller | 
soils listed on table 8, and by Rudolph Ulrich (see footnote 
4) for the Haig and Edina soils listed on table 9. 


Classification of Soils by Great Soil Groups 


The lower categories of soil classification—phases, 
types, and series—are explained in the section, How Soils 
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Are Mapped and Described. Briefly, a soil type consists 
of one or more phases and a soil series of one or more 
soil types. Soil types or phases are the units shown on the 
detailed soil map. 

Soil series are classified into a broader category, the 
great soil group. Each great soil group is made up of 
soils that have certain internal characteristics in common. 
In this section the soil series are classified by great soil 
groups and each group is discussed. Except for the 
Alluvial soils, each great soil group has an illustration (see 
figs. 10, 11, 12, and 13) showing a typical profile of a soil 
that is in the group. The following lists the soil series of 
this county and the great soil group to which each belongs: 


Great soil group 
Gray-Brown Podzolic soil. 
Gray-Brown Podzolic- 

Brunizem intergrade. 
Adair, Gravity, Grundy, Olmitz, Shelby. Brunizem. 
Beckwith, Belinda, Coppock, Edina, 


Soil series 
Gosport, Lindley, Weller__-_._.___--~- 
Es) 2) 011 0 | eae ene aE ne 


Humeston_____.-___.---_..----~- Planosol. 
Haig, Wabash_____-_____-.--_.------ Wiesenboden. 
Nodaway___.-.----.---------------- Alluvial. 


Gray-Brown Podzolic soils 


This great soil group is made up of soils that have 
developed under forest. The soils have a light-colored, 
thin A, horizon and a grayish-brown or brownish-gray, 
leached A, horizon. The B, horizon is brown and is 
richer in clay than the A, and A, horizons. 

In Lucas County the soils of the Gosport, Lindley, and 
Weller series are classified as Gray-Brown Podzolic soils. 
A profile of Weller silt loam, 2 to 8 percent slopes, is shown 
in figure 10. In general the Gosport, Lindley, and Weller 
soils have a brownish-gray, medium-textured A, horizon 
and a brown B horizon, 6 to 10 inches thick. The 
structure of the B horizon is strong blocky. The Weller 
soil has developed from loess, the Lindley from till, and 
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the Gosport from shale. These soils make up about 20 
percent of the county. Most of them are acid and are 
fairly low in plant nutrients. Their thin, A, horizon is 
low in organic matter. 

The Pershing soil has some characteristics of a Gray- 
Brown Podzolic soil, but it also has characteristics similar 
to those of the Brunizems. It has therefore been classified 
as a Gray-Brown Podzolic-Brunizem intergrade. 


Brunizems 


The soils of the Brunizem great soil group have devel- 
oped under tall grasses. Their surface layer is dark 
wee but the soil becomes lighter colored with increasing 

epth. 

In this county the Adair, Gravity, Grundy, Olmitz, and 
Shelby soils are classified as Brunizems. These soils have 
the dark-colored A, horizon typical of the Brunizems. 
There is a gradual transition from the A to the B horizon, 
and the B, horizon has a dark-brown matrix that is in 
many places mottled with gray. Clay has accumulated 
in the B horizon. The Brunizems differ from the Gray- 
Brown Podzolic soils of Lucas County in that their A, 
horizon is darker and thicker, they lack an A, horizon, 
and their B, horizon generally has a weak blocky structure. 
A profile of Grundy silty clay loam, 2 to 7. percent slopes, 
is shown in figure 11. 

The Brunizems occupy about 40 percent of the county. 
They occur in nearly level to steeply sloping areas. The 
Grundy soils have developed from loess, the Shelby and 
Adair soils from till, and the Olmitz and Gravity soils 
from alluvium. 


Planosols 


The Planosols of Lucas County have an eluviated surface 
horizon underlain by a claypan. They have developed 
on nearly level to gently sloping uplands. 


Dark-gray, very friable silt loam; granular 
structure; 2 to 8 inches thick. 


Brownish-gray, friable silt loam; platy 
structure; 3 to 6 inches thick. 


Dark-brown, firm silty clay loam; blocky 
structure; 6 to 8 inches thick. 


‘Brown, firm silty clay; blocky structure; 
10 to 14 inches thick. 


Yellowish-brown, firm silty clay loam; blocky | 
structure to massive; 8 to 12 inches thick. 


Soil parent material; largely unweathered by 
soil-forming processes. 


Figure 10.—Profile of Weller silt loam, 2 to 8 percent slopes. 
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Dark-gray, friable, light silty clay loam; 
granular structure; 6 to 8 inches thick. 


Dark-gray, friable, light silty clay loam; 
granular to blocky; 4 to 6 inches thick. 
Dark grayish-brown, friable, heavy silty. 


a ___ elay loam; blocky; 6 to 8 inches thick. 
B Dark-brown, firm silty clay; blocky; 
2 10 to 14 inches thick. 


Dark-brown, firm silty clay loam; blocky 
B3 structure to massive; 8 to 12 inches 
thick. 


Soil parent material; largely unaltered 
c by soil-forming processes. 


Dark-gray, very friable silt loam; granular 
to platy structure; 5 to 10 inches thick. 

Gray, very friable silt loam; platy struc- 
ture; 6 to 10 inches thick. 


Mottled yellowish-brown and olive-gray, very 
firm, heavy silty clay; blocky structure; 
12 to 16 inches thick. 


Mottled yellowish-brown and olive-gray, firm 
silty clay loam; blocky structure to 
massive; 8 to 12 inches thick. 


Soil parent material; largely unaltered by 
soil-forming processes. 


Figure 12.—Profile of Beckwith silt loam, a Planoso! formed under forest. 


In this county the soils of the Beckwith, Belinda, 
Coppock, Edina, and Humeston series are classified as 
Planosols. These soils have a medium-textured A, 
horizon and an ashy, gray, medium-textured A, horizon. 
The A, horizon has a platy structure. Some of these soils 
differ from the soils of the other great soil groups in the 
county in having a firm to very firm, very fine textured 


B, horizon, or pan layer, immediately below the A, 
horizon. The B, horizon restricts the movement of water 
and the penetration of plant roots. 

The Beckwith, Belinda, and Edina soils have developed 
from loess and occur on the nearly level uplands; the 
Coppock and Humeston soils have developed from 
alluvium and occupy the bottom lands. The Edina soil 
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Black, friable, light silty clay loam; 
granular structure; 9 to 12 inches thick. 


Black, friable silty clay loam; granular to 
blocky structure; 6 to 8 inches thick. 


Dark grayish-brown, heavy silty clay loam; 
friable to firm; blocky; 6 to 8 inches thick. 


Dark-gray, firm silty clay; blocky; 12 to 16 
inches thick. 


Dark-gray, firm, heavy silty clay loam; 
blocky; 8 to 12 inches thick. 


Soil parent material; largely unaltered by 
soil-forming processes. 


Figure 13.—Profile of Haig silty clay loam, a Wiesenboden developed from loess. 


has developed under prairie; the Beckwith, under forest 
(fig. 12); and the Belinda, Humeston, and Coppock soils, 
under mixed forest and prairie vegetation. These soils 
make up less than 2 percent of the county. 


Wiesenbodens 


The soils of the Wiesenboden great soil group have 
developed on poorly drained sites under grasses. They 
have a thick, dark-colored A horizon that is high in 
organic matter and nitrogen and a dark-gray B horizon. 
The Wiesenbodens are distinguished from the Brunizems 
by a thicker A, and a darker colored B, horizon. In 
contrast to the Gray-Brown Podzolic soils, the Wiesen- 
bodens have a much thicker, darker colored A, horizon, 
lack an A, horizon, and have a darker B horizon. The 
Wiesenbodens differ from the Planosols in having a thicker 
A, horizon and in lacking an A, horizon. 

In Lucas County the soils of the Haig and Wabash 
series are classified as Wiesenbodens. The Haig soil has 
developed from loess and occurs on the nearly level 
uplands (fig. 13); the Wabash soils have developed from 
alluvium and occur on the bottom lands. These soils 
make up about 10 percent of the county. 


Alluvial soils 


The soils of this great soil group oceupy the flood 
plains, or first bottoms, of streams and are subject to 
flooding. They are developing from relatively recent 
deposits of alluvium and lack the distinct horizons that 
are evident in the soils of the other great soil groups. Each 
time they are flooded, they receive fresh deposits of 
alluvial material. The different soil layers commonly 
reflect the flood history of the soils. 


Nodaway silt loam is the only Alluvial soil in Lucas 
County. It occupies about 8 percent of the county. 


Additional Facts About Lucas County 


The following section discusses the organization and 
population of Lucas County and describes the trans- 
portation facilities. It also describes the climate and 
gives information about agriculture in the county. 


Organization and Population 
Lucas County was organized in 1846 by an act of the 


_ Legislature of the Territory of Iowa. It was named for 


Robert Lucas, the first Territorial Governor of Iowa. 

The population of the county has decreased from 
15,114 in 1930 to 12,069 in 1950. In 1950, about 56 
percent of the population was classified as rural. Chariton, 
the county seat, had a population of 5,320 in 1950. 


Climate 


The normal monthly, seasonal, and annual temper- 
atures and precipitation, as recorded by the United 
States Weather Bureau Station at Chariton, are given 
in table 10. In Lucas County the average length of the 
frost-free season is 161 days, extending from April 29 
to October 7. Killing frosts, however, have occurred as 
late as May 25 and as early as September 14. The 
growing season is generally long enough for field crops to 
mature. In some years, however, the soils are wet until 
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late in the season, causing spring planting to be delayed. 
Then, early fall frosts may damage the corn crop. 


TABLE 10.—Temperature and precipitation at Chariton, 
LIucas County, Towa 


[Elevation, 940 feet] 


Temperature ! Precipitation 2 
Month Ab- | Ab- Driest Wet- | Aver- 
Aver-| so- so- | Aver-| year | test age 
age lute ; lute age |(1910)| year | snow- 
maxi-} mini- ' (1902)) fall 
mum |; mum 
Ce °F. °F, Inches | Inches | Inches | Inches 
December____- 27.0 69 | —20 | 1.07 |} 0.40] 1.91 1 
January.___._- 22.9 64 | —23 | 1.05 . 70 74 7.5 
February_.___.. 25. 6 70 | —23 ; 1.04 .67 | 1.15 4.7 
Winter_____- 25.1 70 | —23 | 3.16 | 1.77 | 3. 80 17.3 
March______-- 37.9) 86] -15/168| @ 110] 5.8 
April__....._._| 50.0 87 8| 2.74 | .42 3,42 2 
Maye cocoa 60. 8 104 25 | 3.75 | 5.07 5. 60 () 
Spring_..---- 49.5 104 | —15 | 817: 5.49 \10 12 6. 0 
JUNC de ae 69. 8 105 34 | 4.66 | 1.53 | 7.19 0 
July__2_----- 75. 4 113 45 | 3,61 | 1. 59 )10. 07 0 
August_-._-_-. 73.5 114 35 | 3.72 | .37 | & 23 0 
Summer---_-_- 72.9 114 34 {11.99 | 3. 49 |25, 49 0 
September-_-_-._ 65. 7 102 20 | 4.21 | 3.02 | 9.10 @) 
October... __ ~~ - 54.4 94 14 | 2, 45 (3) 4. 55 ad 
November--_-_- 40. 0 82 —6 | 1.73 (8) 2. 89 19 
Fall_.-----_- 53.3 102 —6 | 8.39) 3.02 |16. 54 2.0 
Year_.._| 50. 2 114 | —23 /31. 71 (18.77 55. 95 25. 3 


1 Average temperature based on a 61-year record, through 1955; 
highest temperature on an 18-year record and lowest temperature 
on a 21-year record, through 1952. 

2 Average precipitation based on a 62-year record, through 1955; 
wettest. and driest years based on a 59-year record, in the period 
ee Face snowfaH, based on a 20-year record, through 1952. 

3 "Trace. 


Transportation 


Lucas County is served by a number of highways and 
railroads. U.S. Highway No. 34 extends from east to 
west through the central part of the county, and U. S. 
Highway No. 65 extends from north to south through the 
western part. State Highway No. 14 crosses the central 
part of the county in a north-south direction. Several 
gravelled county roads can be used in all kinds of weather. 

The Chicago, Burlington and Quincy Railroad extends 
from east to west across the central part of the county. 
The Chicago, Rock Island and Pacific Railroad crosses 
central Lucas County in a north-south direction. Branch 
lines of the Chicago, Burlington and Quincy Railroad 
serve areas to the north and to the southwest of Chariton. 
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Agriculture 


The agriculture of Lucas County is based on the growing 
of field crops and on the raising of livestock. In the fol- 
lowing pages the more important features of this agri- 
culture are discussed. The statistics used are from reports 
published by the United States Bureau of the Census. 


Types, sizes, and tenure of farms 


In 1954, 13.8 percent of the farms in Lucas County were 
miscellaneous and unclassified. The rest were classified 
by major source of income as follows: 


Field crop (other than vegetable and fruit and nut)------ 4.5 

AU Yon) 2 ee eeu weeeese od pose eee eee 4.8 
POUNBY. pease ecseesac ete ee ean mae 21 
Livestock (other than dairy or poultry)__-._._.-------- 51.7 
GON e ra al ee ee ee ee re De 13. 1 


The number of farms in the county decreased from 1,594 
in 1930 to 1,345 in 1954. During this period, however, 
the average size of farms increased from 159.8 acres to 
189.9 acres. The total land in farms was 255,418 acres in 
1954 as compared to 254,776 acres in 1930. 

Since 1930, an increasing proportion of farmland has 
been operated by owners, and tenancy has declined. By 
1954, owners, part owners, or managers operated 204,421 
acres, or 80 percent, of the total farmland as against 
153,645 acres, or 60.3 percent, of the total farmland in 
1930. 


Crops 


Corn, oats, and hay are the principal crops grown in 
Lucas County. In recent years soybeans have been in- 
creasing in importance. The acreages of the principal crops. 
grown in the county are given in table 11. 


TABLE 11.—Acreages of the principal crops 


Crop 1929 1939 1949 1954 
Acres Acres Acres Acres 
Coton peo lee ee Ve bes 54, 728) 39, 063) 46, 381] 47, 964 
Oats threshed or combined_-_-__- 24, 605) 21, 435} 25, 484) 24, 360 
Wheat threshed or combined..._} 1, 965 719) 4, 092 403 
Soybeans for all purposes_______ 1, 979} 10,625) 3, 365| 10, 575 
Hay (does not include soybeans 
eut for hay)..-.-___________- 35, 876] 26, 636) 28, 364) 30, 331 
Alfalfa and alfalfa mixtures_| 1, 810} 3,191! 8, 179) 12, 466 
Clover, timothy mixture____| 26, 633) 13, 387/117, 472) 15, 656 
Other hay crops__-..__-_-- 7, 483) 10,058) 2,713) 2, 209 
1 Includes grass hay. 
Livestock and livestock products 
Livestock raising is important in Lucas County. The 


numbers of domestic animals on farms in 1954 are shown 
in the following list: 


Chickens (4 months old and over)-_-_____...-_----_-- 137, 266 
Hogs'and pigs -222cccceccce.cSeee cee Ses eeese ls 38, 969 
Cattle and calves.._._._-_-_------ eee. 31, 695 
Sheep and lambs_-___.______------__--___ 22 - ee 19, 426 
Horses and mules_______-_-._--------------------- 1, 115 


In 1954, a total of 2,313,035 pounds of whole milk, 
599,491 pounds of butterfat, and 1,103,350 dozen eggs 
were sold. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
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contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
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COLOR GROUPING 


SOILS LEGEND LIGHT COLORED TO MODERATELY DARK COLORED SOILS ON FLOOD PLAINS SLOPING AND STEEP SOILS FORMED UNDER FOREST ON GLACIAL TILL 


Lindley loam, 7-13 percent slopes 
== Aa Alluvial land Lindley loam, 13-20 percent slopes 
Lindley loam, 20-30 percent slopes 
Lindley soils, 7-13 percent slopes, severely eroded 


Lindley soils, 13-20 percent slopes, severely eroded 
Lindley soils, 20-30 percent slopes, severely eroded 


SYMBOL LIGHT COLORED AND MODERATELY LIGHT COLORED CLAYPAN SOILS 


—— Ba MODERATELY DARK, SILTY FLOOD PLAIN SOILS 


Alluvial land Bb Belinda silt loam 


Beckwith silt loam LE 
Belinda silt loam p YY Nodaway silt loam 


Edina silt loam MODERATELY DARK CLAYPAN SOILS 
Gosport silt loam, 13-20 percent slopes 


Gosport silt loam, 20-30 percent slopes 
Gravity-Oimitz complex, 2-8 percent slopes YW Ea Edina silt loam DARK, GENTLY SLOPING SOILS ALONG SMALL UPLAND DRAINS 
Grundy silty clay loam, 2-7 percent slopes 


Haig silty clay loam Yy Yy 
Humeston-Coppock complex YY) Olmitz-Gravity-Wabash complex, 2-5 percent slopes 


Lindley loam, 7-13 percent slopes SHALLOW TO MODERATELY DEEP SOILS FORMED ON LOESS 


Lindley loam, 13-20 percent slopes AND GLACIAL TILL OVER SHALE 
Lindley loam, 20-30 percent slopes 
Lindley soils, 7-13 percent slopes, severely eroded az Ga Gosport sitt oan £220 percent alanes MODERATELY DARK, GENTLY SLOPING SOILS FORMED ON LOESS 


Lindley soils, 13-20 percent slopes, severely eroded Gb Gosport sit tueit20/30' percentininnae 


Lindley soils, 20-30 percent slopes, severely eroded 
Nodaway silt loam a Pa Pershing silt loam, 2-7 percent slopes 


Olmitz-Gravity-Wabash complex, 2-5 percent slopes b 
DARK SOILS FORMED ON BOTTOM LAND ALONG STREAMS 


Pershing silt loam, 2-7 percent slopes AND BASES OF UPLAND SLOPES 
Shelby-Adair complex, 5-13 percent slopes SLOPING AND STEEP SOILS FORMED UNDER GRASS ON GLACIAL TILL 
Shelby-Adair complex, 5-13 percent slopes, severely eroded 


Shelby-Adair complex, 13-20 percent slopes | - : 

Shelby-Adair complex, 13-20 percent slopes, severely eroded Ge Gravity-Olmitz complex, 2-8 percent slopes ° Shelby-Adair complex, 5-13 percent slopes 

Shelby-Adair complex, 20-30 percent slopes Shelby-Adair complex, 5-13 percent slopes, severely eroded 
helby-Adair complex, 20-30 percent slopes, severely eroded Shelby-Adair complex, 13-20 percent slopes 

Roni che 3 ie a ¥f [ee Shelby-Adair complex, 13-20 percent slopes, severely eroded 

Wabash silty clay 


Shelby-Adair complex, 20-30 percent slopes 
Weller silt loam, 2-8 percent slopes DARK GENTLY SLOPING SOILS FORMED ON LOESS Shelby-Adair complex, 20-30 percent slopes, severely eroded 


Gd Grundy silty clay loam, 2-7 percent slopes 
VERY DARK, FINE-TEXTURED, POORLY DRAINED FLOOD PLAIN SOILS 


DARK, NEARLY LEVEL, POORLY DRAINED SOILS FORMED ON LOESS eS Wa Wabash silty clay 


22] Ha Haig silty clay loam . 
LIGHT-COLORED GENTLY SLOPING SOILS FORMED ON LOESS 


DARK, FLOOD PLAIN SOILS THAT HAVE GRAY OR GRAYISH BROWN Wb Weller silt loam, 2-8 percent slopes 
SUBSURFACE LAYERS 


Hb Humeston-Coppock complex 


Soils surveyed 1938-56 by T. H. Benton, lowa Agricultural 
Experiment Station, Ernest Riley, J. R. Johnston, 

R. C. Kronberger, and A. R. Aandahl, U. S. Department of 
Agriculture. 

Correlation by A. M. O'Neal and F. J. Carlisle, 

U. S. Department of Agriculture. 


Soil map constructed 1958 by Cartographic Division, 
Soil Coftservation Service, USDA, from 1955 aerial 
photographs. Map based on lowa plane coordinate 
system, south zone, Lambert conformal conic projection, 
1927 North American datum. 
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